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SYSTEM AND METHOD FOR RECEIVING
BROADCAST CONTENT ON A MOBILE
PLATFORM DURING INTERNATIONAL

TRAVEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to a U.S. provisional patent
application, Ser. No. 60/625,497, filed on Nov. 5, 2004. Pr1-

ority to the provisional application 1s expressly claimed, and
the disclosure of the provisional application 1s hereby 1ncor-
porated by reference 1n 1ts entirety.

FIELD

The present disclosure relates generally to portable infor-
mation systems and more particularly, but not exclusively, to
passenger entertainment systems installed aboard mobile
platiorms.

BACKGROUND

Passenger vehicles, such as automobiles and aircrait, often
provide entertainment systems to satisly passenger demand
for entertainment during travel.

Conventional passenger entertainment systems typically
include video display systems, such as overhead cabin dis-
play systems or seatback display systems, and audio presen-
tation systems, such as overhead speaker systems or head-
phones, for presenting viewing content. Individual controls
also can be provided at the passenger seats for selecting
viewing content for presentation. Including audio and video
materials, the viewing content can be derived from a variety
of content sources. For example, prerecorded viewing con-
tent, such as motion pictures and music, can be provided by
internal sources, such as audio and video players, that are
installed in the vehicle. The conventional passenger entertain-
ment systems likewise can include antenna and recetver sys-
tems for recerving viewing content, such as live television
programming, transmitted from one or more external content
providers (or sources).

Such conventional passenger entertainment systems, how-
ever, sufler from many disadvantages. Installation of conven-
tional passenger entertainment systems, for instance, can
involve the addition of a significant amount of weight to the
vehicle. The fuel economy of the vehicle thereby can be
adversely affected. Also, conventional passenger entertain-
ment systems provide limited viewing content and limited
communications between the vehicle and the external content
sources, particularly during travel.

When installed on vehicles, such as aircrait, that travel
internationally, conventional passenger entertainment sys-
tems further require frequent adjustments or changes during,
travel. If the passenger entertainment system has an antenna
system for receiving direct broadcast satellite (DBS) televi-
s1on programming, for example, the antenna system must be
adjusted or replaced with a different antenna system upon
entering each new geographic region to recerve viewing con-
tent within the new geographic region. The need to make
adjustments or changes to the antenna system i1s not only
inconvenient for vehicle operators, but also to the passengers
by disrupting reception of the viewing content and causing,
unwanted travel delays.

In view of the foregoing, a need exists for an improved
passenger entertainment system that overcomes the afore-
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mentioned obstacles and deficiencies of currently-available
passenger entertainment systems.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exemplary top-level block diagram 1llustrating,
an embodiment of a universal entertainment system wherein
the universal entertainment system includes a vehicle infor-
mation system for receiving and selectably presenting view-
ing content provided by one or more content sources.

FIG. 2A 1s an exemplary block diagram illustrating an
embodiment of the universal entertainment system of FIG. 1
in which the vehicle information system 1s installed 1n an
automobile.

FIG. 2B 1s an exemplary block diagram illustrating an
alternative embodiment of the universal entertainment sys-
tem of FIG. 1 in which the vehicle information system 1s
installed 1n an aircratt.

FIG. 3 1s an exemplary top-level block diagram 1llustrating,
another alternative embodiment of the universal entertain-
ment system of FIG. 1, wherein at least one content source
comprises a television source for providing television pro-
gramming content via a satellite communication system.

FIG. 4 15 a detail drawing illustrating exemplary coverage
regions for a plurality of satellite communication systems,
wherein each coverage region has one or more contour
boundary based upon signal strength.

FIG. 5 15 an exemplary top-level block diagram illustrating,
still another alternative embodiment of the universal enter-
tainment system of FIG. 1, wherein the vehicle information
system 1ncludes a universal antenna system and a universal
receiver system for receiving the viewing content from the
content source via a satellite communication system.

FIG. 6A 1s an exemplary block diagram illustrating an
embodiment of the universal entertainment system of FIG. 5,
wherein the vehicle information system includes an antenna
control system for directing the satellite communication sys-
tem toward the satellite communication system and a down-
conversion system for converting the viewing content into a
form suitable for distribution throughout the vehicle informa-
tion system.

FIG. 6B 1s an exemplary block diagram illustrating an
alternative embodiment of the universal entertainment sys-
tem of FIG. 6 A, wherein the antenna control system directs
the satellite communication system toward the satellite com-
munication system based upon a comparison of vehicle posi-
tion data and satellite position data.

FIG. 6C 1s an exemplary block diagram illustrating another
alternative embodiment of the universal entertainment sys-
tem of FIG. 6 A, wherein the antenna control system directs
the satellite communication system toward the satellite com-
munication system based upon a feedback control signal pro-
vided by the down-conversion system.

FIG. 7 1s a detail drawing illustrating an alternative
embodiment of the vehicle information system of FIG. 5,
wherein the universal recerver system comprises a plurality of
receiver modules for selecting the viewing content to be avail-
able for distribution throughout the vehicle information sys-
tem.

FIG. 8A 1s an exemplary block diagram illustrating repre-
sentative primary functional components of an embodiment
of the umiversal antenna system of the vehicle information
system of FIG. 7.

FIG. 8B 1s a detail drawing illustrating an alternative
embodiment of the umversal antenna system of FIG. 8A,
wherein the universal antenna system 1s configured for instal-
lation aboard an aircraft.
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FIG. 8C 1s an exemplary block diagram 1llustrating another
alternative embodiment of the universal antenna system of
FIG. 8A, wherein the universal antenna system 1s config-
urable to receive oppositely-polarized direct broadcast satel-
lite (DBS) signals.

FIGS. 9A-C 1llustrate a method for calibrating the univer-
sal antenna system and the universal receiver system for
receiving the viewing content from a preselected satellite
communication system.

FIG. 10A 1s an exemplary block diagram illustrating an
embodiment of an antenna control system for the universal
antenna system of FIG. 7.

FIG. 10B 1s a detail drawing illustrating an alternative
embodiment of the antenna control system of FIG. 10A,
wherein the antenna control system includes an axis control
system.

FIG. 11A 1s an exemplary block diagram 1llustrating rep-
resentative primary functional components of an embodi-
ment of the umiversal receiver system of the vehicle informa-
tion system of FIG. 7.

FIG. 11B 1s a detail drawing illustrating an alternative
embodiment of the universal receiver system of FIG. 11A,
wherein the universal receiver system 1ncludes a plurality of
tuner systems for selecting the recerved viewing content for
distribution within, and presentation by, the vehicle informa-
tion system.

FIG. 12 1s an exemplary block diagram illustrating an
embodiment of the vehicle information system of FIG. 7,
wherein the vehicle mformation system 1s configured for
distributing the viewing content to passenger seats within the
aircrait.

FIG. 13A 1s an exemplary block diagram illustrating
another alternative embodiment of the vehicle mformation
system ol FIG. 5, wherein viewing content from selected
content providers on selected channels of the vehicle inifor-
mation system.

FIG. 13B i1s an exemplary block diagram illustrating an
alternative embodiment of the vehicle information system of
FIG. 13A, wherein the viewing content from the selected
content providers continues to be provided on the selected
channels as the vehicle mmformation system travels between
coverage regions of satellite communication systems.

FIG. 14 1s a detail drawing 1llustrating another alternative
embodiment of the vehicle information system of FIG. 5,
wherein the vehicle information system can present viewing,
content indicia associated with the viewing content via the
passenger interfaces.

FIG. 15 15 an exemplary block diagram illustrating another
alternative embodiment of the universal entertainment sys-
tem of FIG. 5, wherein at least one content source includes an
advertising content source for providing advertising content
to the vehicle information system.

It should be noted that the figures are not drawn to scale and
that elements of similar structures or functions are generally
represented by like reference numerals for illustrative pur-
poses throughout the figures. It also should be noted that the
figures are only intended to facilitate the description of the
preferred embodiments of the present disclosure. The figures
do not describe every aspect of the present disclosure and do
not limit the scope of the disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Since currently-available entertainment systems require
periodic adjustment during travel through diverse geographi-
cal regions, a universal entertainment system for providing
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reception of viewing content with limited interruption in ser-
vice during international travel can prove desirable and pro-
vide a basis for a wide range of entertainment system appli-
cations, such as passenger entertainment systems for use on
aircraft and other types of vehicles. This result can be
achieved, according to one embodiment disclosed herein, by
employing a universal entertainment system 100 as shown 1n
FIG. 1.

The unmiversal entertainment system 100 illustrated 1n FIG.
1 includes one or more content sources 200 and at least one
vehicle imnformation system 300. Each content source 200
provides viewing content 210 and has a predetermined cov-
erage region 220. When the vehicle information system 300 1s
within the coverage region 220 of a selected content source
200, the vehicle information system 300 can receive the view-
ing content 210 provided by the selected content source 200.
The vehicle information system 300 can pass through the
coverage regions 220 of more than one of the content sources
200 during travel, particularly during international travel. For
example, the vehicle mformation system 300 1s shown as
being within the coverage region 220A of the content source
200A and as receiving viewing content 210A. The vehicle
information system 300 can subsequently leave the coverage
region 220A of the content source 200A and/or enter the
coverage region 220B of the content source 200B. If leaving
the coverage region 220A and entering the coverage region
220B, the vehicle mformation system 300 advantageously
can automatically switch from receiving the viewing content
210A to recetving the viewing content 210B with limited
interruption in service.

Each content source 200 can be provided 1n any conven-
tional manner, such as via one or more hardware components
and/or soltware components, and can be disposed proxi-
mately to, and/or remotely from, the vehicle information
system 300. For example, the content source 200 can be
provided 1n the manner set forth 1n the co-pending U.S. patent
applications, entitled “SYSTEM AND METHOD FOR
DOWNLOADING FILES,” Ser. No. 10/772,565, filed on
Feb. 4, 2004; entitled “SYSTEM Al\D METHOD FOR
MANAGING CONTENT ON MOBILE PLATFORMS,”
Ser. No. 11/123,327, filed on May 6, 2005 and entitled
“PORTABLE MEDIA DEVICE AND M. JTHOD FOR PRE-
SENTING VIEWING CONTENT DURING TRAVEL,” Ser.
No. 11/154,749, filed on Jun. 13, 2003, which are assigned to
the assignee of the present apphcatlon and the respective
disclosures of which are hereby incorporated herein by ret-
erence 1n their entireties.

The viewing content 210 can comprise any suitable type of
viewing content 210, such as stored (or time-delayed) view-
ing content and/or live (or real-time) viewing content, 1n the

manner set forth in the above-referenced co-pending U.S.
patent applications, entitled “SYSTEM AND METHOD

FOR DOWNLOADING FILES,” Ser. No. 10/772,563, filed
on Feb. 4, 2004, and entitled “PORTABLE MEDIA DEVICE
AND METHOD FOR PRESENTING VIEWING CON-
TENT DURING TRAVEL,” Ser. No. 11/154,749, filed on
Jun. 15, 2005. As desired, the viewing content 210 can
include geographical information in the manner set forth 1n
U.S. Pat. No. 6,661,353, entitled “METHOD FOR DIS-
PLAYING INTERACTIVE FLIGHT MAP INFORMA-
TION,” which 1s assigned to the assignee of the present appli-
cation and the disclosure of which 1s hereby incorporated
herein by reference 1n its entirety. In addition to entertainment
content, such as live satellite television programming and/or
live satellite radio programming, the viewing content 210
preferably can include two-way communications such as
real-time Internet access and/or telecommunications 1n the
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manner set forth 1n U.S. Pat. No. 5,568,484, entitled “TELE-
COMMUNICATIONS SYSTEM AND METHOD FOR
USE ON COMMERCIAL AIRCRAFT AND OTHER
VEHICLES,” which 1s assigned to the asmgnee of the present
application and the disclosure of which 1s hereby 1ncorpo-
rated herein by reference 1n 1ts entirety.

Being configured to recerve the viewing content 210 from
the content sources 200, the vehicle information system 300
can communicate with the content sources 200 in any con-
ventional manner, preferably via wireless communications.
Turning to FIGS. 2A-B, the vehicle information system 300 1s
illustrated as being associated with a vehicle 400 and can
comprise any suitable type of mobile conventional entertain-
ment system, such as a passenger entertainment system, in the

manner set forth i the above-referenced co-pending U.S.
patent applications, enfitled “SYSTEM AND METHOD

FOR DOWNLOADING FILES,” Ser. No. 10/772,565, filed
onFeb. 4, 2004, and entitled “PORTABLE MEDIA DEVICE
AND METHOD FOR PRESENTING VIEWING CON-
TENT DURING TRAVEL,” Ser. No. 11/154,749, filed on
Jun. 13, 2003, as well as the co-pending U.S. patent applica-
tion, entitled “SYSTEM AND METHOD FOR PRESENT-
ING HIGH-QUALITY VIDEO TO PASSENGERS ON A
MOBILE PLATFORM,” Ser. No. 60/673,171, filed on Apr.
19, 2003, the disclosure of which 1s hereby incorporated
herein by reference 1n 1ts entirety.

The vehicle information system 300 preferably 1s config-
ured to be 1nstalled on a wide varniety of vehicles 500. Exem-
plary types of vehicles can include an automobile 410 (shown
in FIG. 2A), an aircrait 420 (shown 1n FIG. 2B), a bus, a
recreational vehicle, a boat, and/or a locomotive, without
limitation. If installed on an aircrait 420 as illustrated in FIG.
2B, for example, the vehicle mformation system 300 can
comprise a conventional aircraft passenger in-tlight entertain-
ment system, such as the Series 2000, 3000, eFX, and/or X2
in-thght entertainment system as manufactured by Panasonic
Avionics Corporation (Tormerly known as Matsushita Avion-
ics Systems Corporation) of Lake Forest, Calif.

As shown 1n FIGS. 2A-B, the vehicle information system
300 includes an antenna system 340 and a transceiver system
350 for receiving the viewing content 210 from the content
sources 200. The antenna system 340 preferably 1s disposed
outside the vehicle 400, such as an exterior surface 440 of a
tuselage 430 of the aircraft 420. The vehicle mnformation
system 300 likewise can include at least one conventional
server system 310. Configurable in any suitable manner,
including as a central server system and/or a distributed
server system, the server system 310 can include an informa-
tion system controller 312 (shown 1n FIG. 7) for providing
overall system control functions for the vehicle information
systems 300 and/or at least one media (or file) server system
314 (shown 1n FIG. 12) for storing preprogrammed content
and/or the recerved viewing content 210, as desired. The
server system 310 can include, and/or communicate with, one
or more conventional peripheral media storage systems (not
shown), including optical media devices, such as a digital
video disk (DVD) system and/or a compact disk (CD) system,
and or magnetic media systems, such as a video cassette
recorder (VCR) system and/or a hard disk drive (HDD) sys-
tem, of any suitable kind, for storing preprogrammed content
and/or the received viewing content 210.

One or more passenger nterfaces 320 are provided for
selecting preprogrammed content and/or the recerved view-
ing content 210 and for presenting the selected prepro-
grammed content and/or viewing content 210. As desired, the
passenger 1interfaces 320 can comprise conventional passen-
ger interfaces and can be provided in the manner set forth 1n
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the above-referenced co-pending U.S. patent application,
entitled “PORTABLE MEDIA DEVICE AND METHOD

FOR PRESENTING VIEWING CONTENT DURING
TRAVEL,” Ser. No. 11/154,749, filed on Jun. 15, 2005. Each
passenger mterface 320 can include a video 1nterface system
and/or an audio interface system. Overhead cabin display
systems 322 (shown in FIG. 12) with central controls, seat-
back display systems 324 (shown in FIG. 12) with individu-
alized controls, crew display panels 323 (shown 1n FI1G. 12),
and/or handheld presentation systems 326 (shown in F1G. 12)
are exemplary video interface systems; whereas, 1llustrative
conventional audio interface systems can be provided via the
handheld presentation systems 326 and/or headphones 328
(shown1n FIG. 12). Passengers (not shown) who are traveling,
aboard the vehicle 400 thereby can enjoy the preprogrammed
content and/or the received viewing content 210 during
travel.

The antenna system 340 and the transcerver system 350 of
the vehicle information system 300 1s 1llustrated in FIGS.
2A-B as communicating with the server system 310 and the
passenger interfaces 320 via a distribution system 330. The
distribution system 330 can be provided in any conventional
manner and 1s configured to support any conventional type of
communications, including wired communications and/or
wireless communications, as set forth 1n the above-referenced
co-pending U.S. patent apphcatlon entitled “PORTABLE
MEDIA DEVICE AND METHOD FOR PRESENTING
VIEWING CONTENT DURING TRAVEL,” Ser. No.
11/154,749, filed on Jun. 135, 2003. Preferably being distrib-
uted via high-speed data communications, the prepro-
grammed content and/or the recerved viewing content 210
can be distributed throughout the vehicle information system
300 1n any suitable manner, including 1n the manner set forth
in U.S. Pat. Nos. 5,596,647, 5,617,331, and 5,953,429, each
entitled “IN TEGRATED VIDEO AND AUDIO SIGNAL
DISTRIBUTION SYSTEM AND METHOD FOR USE ON
COMMERCIAL AIRCRAFT AND OTHER VEHICLES,”
the disclosures of which are hereby incorporated herein by
reference 1n their entireties.

Turning to FIG. 3, the content source preferably provides
viewing content 210 to the vehicle information system 300
via one or more satellite communication systems 2350, such as
a Ku-Band satellite communication system. For example, 1f
the satellite communication system 250 comprises a direct
broadcast satellite (DBS) television system, the viewing con-
tent 210 can 1nclude real-time (or live) television program-
ming content 210' provided by one or more television sources
230 as 1illustrated 1n FIG. 3. Each television source 230 can
comprise a regional television content provider, such as an
established television network and/or a provider of special-
1zed television programming, that provides at least one chan-
nel of television programming content 210' to residences 240
within a selected geographical region. In addition to provid-
ing the television programming content 210' to the residences
240 via one or more broadcast television systems 232 and/or
cable television systems 234, the television source 230 like-
wise can provide the television programming content 210' to
an uplink system 236 for distribution via at least one satellite
communication system 250, each comprising one or more
satellites (not shown).

By distributing the television programming content 210’
via the satellite communication system 230, the television
programming content 210' can be provided with digital qual-
ity video and audio. For example, the uplink system 236 can
convert the television programming content 210" into a digital
format, such as a Moving Picture Experts Group (MP H(G-1,

MPEG-2, MPEG-4) transport stream, and broadcast via Digi-
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tal Video Broadcasting (DVB) satellite television program-
ming. The television programming content 210' thereby can
be provided throughout the broad coverage region 220
(shown 1n FIG. 1) of the satellite communication system 250.
As shown 1n FIG. 4, exemplary coverage regions 220 can
include Australia, Europe, Middle East, Africa, Asia, Japan,
Latin America, South America, and/or North America, in
whole and/or 1n part.

The exemplary coverage regions 220 illustrated in FIG. 4
can include one or more coverage regions 220 that are sub-
stantially separate (or do not overlap) and/or one or more
coverage regions 220 that at least partially overlap. For
example, the coverage regions 220W and 220X are shown 1n
FIG. 4 as being substantially separate coverage regions 220;
whereas, the coverage regions 220Y and 2207 are 1llustrated
as being at least partially overlapping coverage regions 220.
Each coverage region 200 likewise can have at least one
contour boundary 222 based upon signal strength (or signal
power level). It will be appreciated that the signal strength of
the television programming content 210" (shown 1n FIG. 3)
decreases as the distance from the relevant satellite commu-
nication system 2350 (shown in FIG. 3) increases. The cover-
age region 220X, for mstance, 1s shown as having two 1llus-
trative contour boundaries 222A, 222B, wherein the
mimmum power level of the television programming content
210" within the smaller contour boundary 222 A 1s greater than
the mimimum power level of the television programming con-
tent 210" within the larger contour boundary 222B.

Returning to FIG. 3, the vehicle information system 300
can be configured to receive, and selectably present, the view-
ing content 210 provided via the satellite communication
systems 250. As shown 1n FIG. 3, the viewing content 210
available to the vehicle information system. 300 can 1nclude
the television programming content 210'. The vehicle infor-
mation system 300 thereby can advantageously utilize exist-
ing satellite communication systems 230 that currently are
used to provide the television programming content 210' to
the residences 240. Therefore, passengers can enjoy digital-
quality television programming content 210" during travel,
including international travel, that 1s based upon the same
television programming content 210" that 1s available 1n their
homes.

As desired, the television programming content 210' can
include “free-to-air” (or unencrypted) content and/or pre-
mium (or encrypted) content. “Free-to-air” content 1s televi-
s1on programming content 210' that 1s not encrypted and that
1s broadcast free of charge to viewers within selected geo-
graphical regions, such as Europe and Middle East; whereas,
premium content 1s encrypted content that 1s available for
viewing upon payment of a fee to the television source 230. In

the manner set forth 1n the above-referenced co-pending U.S.
patent applications, entitled “SYSTEM AND METHOD

FOR DOWNLOADING FILES,” Ser. No. 10/772,565, filed
onFeb. 4, 2004, and entitled “PORTABLE MEDIA DEVICE
AND METHOD FOR PRESENTING VIEWING CON-
TENT DURING TRAVEL,” Ser. No. 11/154,749, filed on
Jun. 15, 2005, the passenger intertaces 320 (shown in FIGS.
2A-B) can be separated into a plurality of interface groups.
Illustrative interface groups can include types of passenger
seat groups 360 (shown 1n FI1G. 12) and/or types of passenger
groups aboard the vehicle 400 (shown 1n FIGS. 2A-B).

If the passenger interfaces 320 are associated with types of
passengers traveling on board the vehicle 400, such as vehicle
crew, premium-class (or first-class) passengers, business-
class passengers, and/or economy-class (or coach-class) pas-
sengers, the functionality of the passenger interfaces 320
within each interface group can be the same as, and/or differ
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from, the functionality of the passenger intertaces 320 within
the other interface groups. As desired, the functionality of a
selected passenger interface 320 can include the vanety of
viewing content 210 made available by the vehicle informa-
tion system 300 to the selected passenger interface 320 for
selection and presentation. For example, the passenger inter-
faces 320 associated with first-class passengers may permit-
ted to select and view the “free-to-air” (or unencrypted) con-
tent and the premium (or encrypted) content; whereas, the
passenger interfaces 320 associated with the-coach-class pas-
sengers can be limited to selections from the “free-to-air”
content. Coach-class passengers can be permitted to access
and view other “free-to-air’” content and/or the premium con-
tent for a fee.

An illustrative embodiment of the vehicle information sys-
tem 300 1s shown 1n FIG. 5 wherein the antenna system 340
and the transcerver system 350 respectiully comprise a uni-
versal (or multi-regional) antenna system 500 and a universal
receiver system 700. Preferably being disposed under, and
protected by, aradome 510 (shown 1n FIG. 8A), the universal
antenna system 500 can be configured to receive the viewing
content 210 1n the manner set forth above and communicates
with the universal receiver system 700 via an antenna inter-
face system 600. Operating under the control of the server
system 310 (shown in FIGS. 2A-B), the antenna interface
system 600 can exchange interface status and control data 218
with the information system controller 312 (shown 1n FIG. 7)
via the distribution system 330. The information system con-
troller 312 thereby can provide instruction for controlling the
operation of the universal antenna system 500 via the inter-
face status and control data 218, and the antenna interface
system 600, upon recerving the interface status and control
data 218, can execute the instruction to control the universal
antenna system 500 1n accordance with the instruction pro-
vided by the information system controller 312.

For example, as the vehicle 400 (shown 1n FIGS. 2A-B)
and, therefore, the vehicle information system 300 approach
and/or enter the coverage region 220 (shown 1n FIG. 1) of a
relevant satellite communication system 250, the information
system controller 312 can provide interface status and control
data 218 for reconfiguring the universal antenna system 500
to communicate with the satellite communication system
250. Upon recerving the interface status and control data 218,
the antenna 1nterface system 600 can reconfigure the univer-
sal antenna system 500. The universal antenna system 300
thereby can automatically begin to recerve the viewing con-
tent 210, such as the television programming content 210",
from the satellite communication system 250 as the vehicle
enters the associated coverage region 220. As desired, the
unmiversal antenna system 500 can maintain communication
with the satellite communication system 250, and continues
to recerve the viewing content 210, while the vehicle 400
remains within the associated coverage region 220.

The antenna control data 290 likewise can include steering,
data for controlling the physical positioning of the universal
antenna system 500. The antenna interface system 600
thereby can continuously direct the universal antenna system
500 toward the satellite communication system 250 as the
vehicle 400 passes through the associated coverage region
220. Further, the configuration of the universal antenna sys-
tem 500 can be updated, as desired, during travel. The antenna
interface system 600, for mstance, can reconfigure the uni-
versal antenna system 500 for commumicating with another
satellite communication system 2350 as the vehicle informa-
tion system 300 subsequently approaches and/or enters the
coverage region 220 of the other another satellite communi-
cation system 250. The umiversal antenna system 500 thereby
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can continuously recetve the viewing content 210 during
travel and provide the received viewing content 210 to the
antenna interface system 600. As desired, antenna power 298
(shown 1n FIGS. 10A-B) can be provided to the universal
antenna system 500 through the antenna interface system
600.

Upon receiving the recerved viewing content 210, the
antenna 1terface system 600 can provide the recerved view-
ing content 210 to the umversal receiver system 700. As
desired, the antenna interface system 600 can preprocess the
received viewing content 210 1n any conventional manner and
provide the preprocessed viewing content 210 to the universal
receiver system 700. Illustrative preprocessing operations
can include amplification and/or down-conversion of the
received viewing content 210 without limitation. The antenna
interface system 600 thereby can convert the received view-
ing content 210 1nto the preprocessed viewing content 210
that 1s suitable for distribution throughout the vehicle infor-
mation system 300 without sigmificant signal degradation.

The universal recerver system 700 can recerve the viewing
content 210, including the received viewing content and/or
the preprocessed viewing content 210, from the antenna inter-
face system 600 and provide the viewing content 210 to the
distribution system 330 for distribution throughout within the
vehicle information system 300. In the manner set forth above
with reference to the antenna interface system 600, the uni-
versal recerver system 700 preferably operates under the con-
trol of the server system 310, exchanging receiver status and
control data 216 with the information system controller 312
via the distribution system 330. The information system con-
troller 312 thereby can configure the universal receiver sys-
tem 700 to process the viewing content 210, as desired. For
example, the universal receiver system 700 can select appro-
priate portions of the viewing content 210 for distribution
throughout the vehicle information system 300 and presenta-
tion via the passenger interfaces 320 (shown in FIGS. 2A-B).
The vehicle information system 300 thereby can advanta-
geously receive and selectably present the viewing content
210 continuously during travel through one or more coverage
regions 220 with limited interruption in service.

In the manner discussed 1n more detail above with refer-
ence to FIG. 5, the vehicle information systems 300 of FIGS.
6A-C are shown being configured to recerve and selectably
present the viewing content 210, including the television
programming content 210', via the satellite communication
system 250. As the vehicle 400 (shown in FIGS. 2A-B) and,
therefore, the vehicle information system 300 approach and/
or enter coverage region 220 (shown 1n FIG. 1) of the satellite
communication system 250, the antenna interface system 600
configures the universal antenna system 500 for recerving the
television programming content 210'. For example, the
antenna interface system 600 can receive the antenna control
data 290 for directing the universal antenna system 500
toward the satellite communication system 250 as set forth
above. The universal antenna system 500 thereby can com-
municate with the satellite communication system 250 upon
entering, and during passage through, the coverage region
220 of the satellite communication system 250.

Turning to FIG. 6A, the antenna interface system 600
includes an antenna control system 610 for imtiating and/or
maintaining communication between the universal antenna
system 500 and the satellite communication system 250. The
antenna control system 610 can comprise any conventional
type ol antennal controller and can direct the universal
antenna system 500 toward the satellite communication sys-
tem 250 1n any suitable manner. Operating under the control
of the server system 310 (shown 1n FIGS. 2A-B), the antenna
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control system 610 shown in FIG. 6 A can exchange antenna
status and control data 218A with the information system
controller 312 (shown 1n FIG. 7) via the distribution system
330.

The antenna status and control data 218 A can include, for
example, positional instruction for directing the universal
antenna system 300 and/or reception instruction for establish-
ing one or more reception characteristics, such as a frequency
range and/or a signal polarity, of signals to be received by the
umversal antenna system 300. Upon recerving the antenna
status and control data 218A, the antenna interface system
600 can configure the universal antenna system 500 1n accor-
dance with the instruction provided by the information sys-
tem controller 312. The information system controller 312
thereby can configure and control the universal antenna sys-
tem 500 via the antenna status and control data 218A.

As 1llustrated 1n FIG. 6A, the antenna status and control
data 218 A can include satellite position data 294 for directing
the universal antenna system 500. The antenna control system
610 likewise 1s shown as recerving vehicle position data 292.
The vehicle position data 292 1s associated with a geographi-
cal position of the vehicle 400 (shown in FIGS. 2A-B) and,
therefore, the vehicle mnformation system 300; whereas, the
satellite position data 294 includes positional information
regarding the satellite communication system 2350. Upon
receiving vehicle position data 292 and the satellite position
data 294, the antenna control system 610 can compare the
vehicle position data 292 and the satellite position data 294 to
provide antenna control data 290 for orienting the universal
antenna system 3500. The antenna control system 610 can
monitor the vehicle position data 292 1n real-time and adjust
the orientation of the universal antenna system 500, as
desired. Thereby, the antenna control system 610 can provide
an open-loop system for orienting the universal antenna sys-
tem 500 and maintaining communication between the univer-
sal antenna system 500 and the satellite communication sys-
tem 250 during travel.

The universal antenna system 300 thereby continually 1s
directed toward the satellite communication system 250
regardless of the position and/or orientation of the vehicle
400. Advantageously, the antenna control system 610 can
maintain communication between the universal antenna sys-
tem 500 and the satellite communication system 2350 without
requiring feedback, such as a signal strength determination,
from the universal recerver system 700. To further ensure the
pointing accuracy of the universal antenna system 500, the
antenna control system 610 can employ predictive algo-
rithms, such as advanced second-order pointing algorithms,
for directing the universal antenna system 500 toward the
satellite communication system 250 as the vehicle 400 enters,
and passes through, the associated coverage region 220
(shown in FIG. 1). Such predictive algorithms can prove to be
beneficial for maintaining the pointing accuracy of the uni-
versal antenna system 500, particularly when the vehicle 400
experiences high rates of turn.

Since most travel mvolves travel 1n substantially straight
lines, a typical predictive algorithm can predict a future posi-
tion of the vehicle 400 (shown 1n FIGS. 2A-B) via calcula-
tions based upon prior vehicle position data 292 of the vehicle
400. During high rates of turn, however, the predictive algo-
rithm preferably examines rate of change data (not shown)
regarding the position of the vehicle 400 to predict a future
position of the vehicle 400. The antenna control system 610
thereby can direct the universal antenna system 500 toward
the satellite commumnication system 2350 based upon the rate
of position change data while the vehicle 400 continues to
experience the high rate of turn. After the turn, the predictive
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algorithm can return to predicting the future position of the
vehicle 400 via the calculations based upon the prior vehicle
position data 292, and the antenna control system 610 make
any correction to the orientation of the universal antenna
system 500. The antenna control system 610 thereby can
maintain the pointing accuracy of the universal antenna sys-
tem 500 during travel even 11 the vehicle 400 experiences high
rates of turn.

The vehicle position data 292 and the satellite position data
294 can be provided 1n any conventional manner. As 1llus-
trated in FI1G. 6 A, vehicle position data 292 can be provided
by a vehicle position system 620, such as a Global Positioning,
Satellite (GPS) system and/or an Inertial Reference System
(IRS). Similarly, the satellite position data 294 can include
ephemeras data for the satellite communication system 250 as
stored by the server system 310 (shown in FIGS. 2A-B) and
provided to the antenna control system 610 via the distribu-
tion system 330. The server system 310 preferably includes a
database system 316 (shown 1n FIG. 7) for storing and main-
taining the satellite position data 294 for a plurality of prese-
lected satellite communication systems 250. The server sys-
tem 310 can store ephemeras data for any predetermined
number of satellite communication systems 250, as desired.

The preselected satellite communication systems 230, for
example, include at least one satellite communication system
250 having an associated coverage region 220 (shown i FIG.
1) through which the vehicle 400 expected to enter, and/or
traverse, during travel. The database system 316 preferably
comprises a complete database of information for each satel-
lite communication system 250 within the expected region of
travel for the vehicle 400. Illustrative database information
can include the satellite position data 294, an associated cov-
erage region 220, transponder frequency data, signal polar-
ization data, symbol rate data, video and/or audio program
identification (PID) data, electronic program guide (EPG)
data, forward error correction (FEC) data, and/or Program
Clock Reterence PID (PCR-PID) data during satellite hand-
off operations, without limitation. For each satellite commu-
nication system 250, the database system 316 can store at
least one contour boundary 222 (shown in FIG. 4) that 1s
based upon a preselected signal strength (or signal power
level). For instance, the contour boundary 222 can approxi-
mate a coverage region having a contour boundary 222 with
an Effective Isotropic Radiated Power (EIRP) of approxi-
mately —48 dBW ifor each relevant satellite communication
system 250.

To help ensure that the universal antenna system 300 1s
directed toward, and configured to communicate with, the
relevant satellite communication system 230, the antenna
control system 610 continuously monitors the vehicle posi-
tion data 292 in real time and, as needed, provides control data
290 for adjusting the orientation of the universal antenna
system 500 as needed. As shown 1n FIG. 6B, the satellite
position data 294 likewise can be provided by the universal
antenna system 3500. If the satellite communication system
250 1includes a geostationary satellite, for example, the satel-
lite position data 294 can comprise a fixed geographical loca-
tion of the satellite communication system 250. As desired,
the antenna control system 610 likewise can provide the infor-
mation system controller 312 (shown 1n FIG. 7) with antenna
status data, the satellite position data 294, and/or the vehicle
position data 292 via the antenna status and control data
218A.

Upon receiving the antenna status data and control data
218A from the antenna control system 610, the information
system controller 312 can compare the vehicle position data
292 with the appropriate contour boundary 222 for the rel-
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evant satellite communication system 250. The information
system controller 312 thereby can provide suitable antenna
control data for directing the universal antenna system 500. If
the vehicle position data 292 remains within the appropriate
contour boundary 222 for the current satellite communication
system 250, the information system controller 312 can pro-
vide antenna control data for directing the universal antenna
system 500 toward the current satellite communication sys-
tem 250.

Similarly, the information system controller 312 can pro-
vide antenna control data for directing the universal antenna
system 300 toward a different satellite communication sys-
tem 250 when the vehicle position data 292 approaches the
contour boundary 222 of the current satellite communication
system 250. The different satellite communication system
2350 preferably has a coverage region 220 through which the
vehicle 400 expected to enter upon leaving the coverage
region 220 of the current satellite communication system 250.
If the vehicle 400 1s not within the range of another satellite
communication system 250, the information system control-
ler 312 preferably provides antenna control data for continu-
ing to direct the universal antenna system 500 toward the
current satellite communication system 2350 until the vehicle
400 enters the range of another satellite communication sys-
tem 250.

As desired, the information system controller 312 likewise
can monitor signal strength data associated with the recerved
viewing content 210. The signal strength data can be provided
by the universal recerver system 700 and communicated to the
information system controller 312 via the recerver status and
control data 216. The information system controller 312
thereby can be configured to continuously monitor the signal
strength data of the received viewing content 210, preferably
in conjunction with the vehicle position data 292. Thereby, 1f
the signal strength data indicates that the signal strength of the
received viewing content 210 1s below a predetermined signal
strength level as the vehicle position data 292 approaches the
contour boundary 222 of the current satellite communication
system, the information system controller 312 can determine
that the vehicle 400 1s traveling bevond the range of the
current satellite communication system 250. The information
system controller 312 therefore can provide antenna control
data for directing the universal antenna system 500 toward a
different satellite communication system 250 or, 11 the vehicle
400 1s not within the range of another satellite communication
system 250, the current satellite communication system 250
in the manner set forth above.

Illustrative antenna control data can include antenna azi-
muth data, antenna elevation data, and/or antenna polariza-
tion data for directing the universal antenna system 500
toward the appropriate satellite communication system 250.
The mformation system controller 312 can provide the
antenna control data to the satellite communication system
250 via the antenna status and control data 218A. The antenna
control system 610 can receive the antenna control data and
can orient the unmiversal antenna system 500 in accordance
with the antenna control data. The universal antenna system
500 thereby can be continuously directed toward, and config-
ured to communicate with, the relevant satellite communica-
tion system 250.

As desired, the antenna control system 610 can employ
teedback for orienting the universal antenna system 500
toward the satellite communication system 250. The antenna
control system 610 can comprise a conventional feedback
control system and 1s illustrated in FIG. 6C as recerving an
antenna status signal 296, derived from signals, such as the
composite signals 260 (shown 1n FIG. 8A), as recerved from
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the satellite communication system 250. For example, the
antenna status signal 296 can represent a signal strength of the
composite signals 260 as recerved by the universal antenna
system 500. Illustrative antenna control systems that employ
teedback signals to direct antenna systems are disclosed 1n

U.S. Pat. No. 5,790,175, entitled “AIRCRAFT SATELLITE
TELEVISION SYSTEM FOR DISTRIBUTING TELEVI-
SION PROGRAMMING DERIVED FROM DIRECT
BROADCAST SATELLITES,” 1ssued to Sklar et al.; and
U.S. Pat. No. 6,208,307, enfitled “AIRCRAFT IN-FLIGHT
ENTERTAINMENT SYSTEM HAVING WIDEBAND
ANTENNA STEERING AND ASSOCIATED METHODS,”
1ssued to Frisco et al. The antenna control system 610 thereby
can 1nitialize and/or maintain the communication between the
universal antenna system 500 and the satellite communica-
tion system 250.

Returming to FIG. 6A, the antenna interface system 600
likewise 1s 1llustrated as including a down-conversion system
630 for converting the viewing content 210 1nto converted
viewing content 212 that 1s suitable for use with the vehicle
information system 300. For example, the satellite commu-
nication system 250 transmits the viewing content 210 within
a predetermined first frequency band defined for conventional
satellite communications. Upon recerving the viewing con-
tent 210 within the first frequency band, the down-conversion
system 630 can convert the viewing content 210 into the
converted viewing content 212 having a second frequency
band that 1s compatible with the vehicle information system
300. Stated somewhat differently, the down-conversion sys-
tem 630 can convert the viewing content 210 having a first
band (or “block™) of frequencies 1nto the converted viewing,
content 212 having a second band (or “block™) of frequencies,
which typically comprises lower frequencies that the fre-
quencies associated with the first frequency band. The con-
verted viewing content 212 thereby can be distributed
throughout the vehicle information system 300 without sig-
nificant signal degradation. Preferably being disposed adja-
cent to the universal antenna system 500, the down-conver-
s1on system 630 provides the converted viewing content 212
to the umiversal receiver system 700, which may be disposed
distally from the universal antenna system 500.

The universal receiver system 700 receives the converted
viewing content 212 and includes one or more output ports (or
viewing channels) 714 for providing preselected portions of
the converted viewing content 212 as outputted viewing con-
tent 214. Including audio and/or video content from the view-
ing content 210, the outputted viewing content 214 can be
provided 1n any conventional content format, including any
analog and/or digital format, and preferably 1s multicast to the
distribution system 330 as streamed viewing content by the
output ports 714 substantially 1n real-time. Operating under
the control of the server system 310 (shown 1n FIGS. 2A-B),
the universal receiver system 700 can exchange receiver sta-
tus and control data 216 with the information system control-
ler 312 (shown 1in FIG. 7) via the distribution system 330. The
server system 310 thereby can configure the universal
receiver system 700 to select the appropniate portions of the
converted viewing content 212 to be provided as the outputted
viewing content 214 for each output port 714 of the universal
receiver system 700. FIG. 6 A shows the output ports 714 of
the universal recerver system 700 as being in communication
with the distribution system 330 such that the outputted view-
ing content 214 can be distributed throughout the vehicle
information system 300. Therefore, in the manner discussed
in more detail above, the passenger interfaces 320 (shown 1n
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FIGS. 2A-B) can select the outputted viewing content 214 for
presentation and can present the selected viewing content

214, as desired.

In the manner discussed above with reference to FIG. 3, {for
example, the viewing content 210 can include the television
programming content 210'. When the vehicle information
system 300 1s within the coverage region 220 of the satellite
communication system 250, the antenna control system 610
orient the universal antenna system 300 toward the satellite
communication system 230 such that communication
between the universal antenna system 500 and the satellite
communication system 250 1s maintained. The universal
antenna system 500 thereby can recerve the viewing content
210, including the television programming content 210', and
provide the television programming content 210' to the down-
conversion system 630. Upon receiving the television pro-
gramming content 210', the down-conversion system 630 can
convert the television programming content 210' into con-
verted television content 212', within a predetermined fre-
quency band, that 1s suitable for distribution throughout the
vehicle information system 300 without significant signal
degradation. The down-conversion system 630 can provide
the converted television content 212", along with the con-
verted viewing content 212, to the universal receiver system
700. Stated somewhat differently, the converted viewing con-
tent 212 includes the converted television content 212'.

The universal receiver system 700 recerves the converted
viewing content 212 and can select the appropriate portions of
the converted viewing content 212 to be provided as the
outputted viewing content 214 for each output port 714 in the
manner set forth above. For example, the information system
controller 312 can provide recerver status and control data
216 for configuring the universal receiver system 700 to pro-
vide the converted television content 212' as outputted tele-
vision content 214' on a selected output port 714, such as
output port 714N, as illustrated 1n FIG. 6A. In accordance
with the receiver status and control data 216, the universal
receiver system 700, upon recerving the converted viewing
content 212, selects the converted television content 212'
from the converted viewing content 212, and provides the
converted television content 212' as outputted television con-
tent 214" to the selected output port 714N. The output port
714N provides the outputted television content 214" to the
distribution system 330 for distribution throughout the
vehicle information system 300 1n the manner set forth above.
The outputted television content 214' thereby can be selected

for presentation and presented via the passenger interfaces
320.

A detail drawing of one illustrative embodiment of the

unmiversal entertainment system 100 1s shown in FIG. 7 and
will be discussed 1n conjunction with FIGS. 8A-B, 9A-C,

10A-B, and 11A-B. Turning to FIG. 7, the universal enter-
tainment system 100 1s configured for installation onboard an
aircrait 420 (shown in FIG. 2B) and includes a universal
antenna system 500, provided 1n the manner discussed above
with reference to FIGS. 3 and 4A-B, for receiving viewing
content 210, such as television programming content 210'. As
shown in F1G. 7, the universal antenna system 500 1s shown as
being disposed under, and protected by, a radome 510. Pret-
erably being adapted for installation on an exterior surface
440 (shown in FIG. 2B) of the fuselage 430 (shown in FIG.
2B) of the aircraft 420, the radome 510 1s configured to
provide aerodynamic protection for the antenna system 500
without 1mpeding receipt of the viewing content 210.
Thereby, the radio-frequency (RF) performance of the uni-
versal antenna system 500 can be optimized.
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Likewise being adapted for installation on the tuselage 430
of the aircrait 420, the umiversal antenna system 500 can
include at least one antenna element 520 for recerving the
viewing content 210. Each antenna element 520 can be pro-
vided as a conventional antenna element and preferably com-
prises a high-gain, regional antenna element for recerving
signals comprising the viewing content 210 provided by the
satellite communication system 2350. Exemplary antenna ele-
ments 520 can comprise at least one dish antenna, a frequency
selective surfaces (FSS) antenna, and/or a phased array
antenna, without limitation. If the vehicle information system
300 the vehicle information system 300 1s installed on an
aircrait 420 (shown in FIG. 2B), for example, the universal
antenna system 500 can comprise a conventional airborne
antenna system, such as the Airborne Antenna System Model
No. FSS 2760 as manufactured by Datron Advanced Tech-
nologies Inc., of Simi1 Valley, Calif. as shown in FIG. 8B. The
universal antenna system 500 of FIG. 8B 1s illustrated as
having a plurality of hemispherical lenses 525 and a feedstick
assembly 570. The feedstick assembly 570 travels over the
exterior surface of the hemispherical lenses 525 and includes
a plurality of sensors (not shown) for collecting the satellite
signals focused by the hemispherical lenses 525.

The viewing content 210 can be provided as a plurality of
composite signals 260 as shown 1 FIG. 8A. The composite
signals 260 are illustrated as being a pair of oppositely-polar-
1zed signals 260A, 260B, which can be simultaneously
received by the antenna element 520. When the viewing con-
tent 210 comprises television programming content 210', for
example, the viewing content 210 can be provided as a pair of
oppositely-polarized direct broadcast satellite (DBS) signals
within the Ku-Band (10.7 GHz-12.75 GHz). The oppositely-
polarized signals 260A, 260B can be polarized 1n any con-
ventional manner, mcluding continuously steered linear
(horizontal and vertical) polarization and/or circular (left-
hand circular and right-hand circular) polarization. Prefer-
ably, the antenna element 520 can be controlled to selectably
receive oppositely-polarized signals 260A, 260B with a pre-
determined polarity. The antenna element 520 likewise can be
controllable to selectably receive oppositely-polarized sig-
nals 260A, 260B within a predetermined frequency band.

The polarity and frequency band of the oppositely-polar-
1zed signals 260A, 260B to be recerved by the antenna ele-
ment 520 can be selected in any conventional manner, such as
being software selectable and/or included with the antenna
control data 290 provided by the antenna control system 610
of the antenna interface system 600. The antenna control
system 610 can provide the antenna control data 290 1n the
manner set forth 1n more detail above with reference to FIGS.
6 A-C. For example, the antenna control system 610 can pro-
vide the information system controller 312 (shown 1n FI1G. 7)
with the vehicle position data 292 via the antenna status and
control data 218A, and the information system controller 312
can compare the vehicle position data 292 with the appropri-
ate contour boundary 222 (shown in FIG. 4) for the relevant
satellite communication system 250. The information system
controller 312 thereby can provide suitable antenna status and
control data 218 A for configuring the universal antenna sys-
tem 550 for receiving the oppositely-polarized signals 260A,
260B.

If the pair of oppositely-polarized are within the Ku-Band
(107 GHz-12.75 GHz), for example, the antenna element
520 can be configured to receive oppositely-polarized signals
260A, 2608 within a selected frequency sub-band within the
Ku-Band. The Ku-Band can be divided into any suitable
number of frequency sub-band, each frequency sub-band
have a predetermined frequency sub-band range. Illustrative
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frequency sub-bands within the Ku-Band can include a first
frequency sub-band, such as between approximately 10.7
GHzand 11.7 GHz, and a second frequency sub-band, such as
between approximately 11.7 GHz and 12.75 GHz. By con-
figuring the antenna element 520 to be controllable to recerve
signals within a selected frequency band, the antenna element
520 advantageously can operate with increased efficiency and
can be provided as a small, low-profile antenna element even
in regions where the signals have low power levels.

Upon receiving can receive the viewing content 210, the
antenna element 320 can focus the received viewing content
210 via a conventional feed assembly (not shown). The uni-
versal antenna system 500 of FIG. 8A likewise includes a
preamplification system 530 for amplifying the receirved
viewing content 210. If the viewing content 210 1s provided as
a pair ol oppositely-polarized signals 260A, 260B as dis-
cussed above, the preamplification system 330 can include a
pair of low-noise amplifiers (LNAs) S30A, 530B for ampli-
tying the pair of oppositely-polarized signals 260A, 260B as
illustrated 1n FIG. 8A. The recerved viewing content 210
thereby 1s boosted for transmission, preferably via a low-loss
cable system (not shown). The preamplification system 530
provides the pair of amplified signals 262A, 262B to a vector
modulator assembly 540. Operating under the control of the
antenna control system 610 of the antenna interface system
600, the vector modulator assembly 540 provides amplitude
and/or phase modulation for the pair of amplified signals
262A,262B. The pair of modulated, amplified signals 264 A,
264B then 1s provided to the down-conversion system 630 via
a rotary joint 550 for conversion 1nto viewing content 212 that
1s suitable for use with the vehicle information system 300 1n
the manner discussed above with reference to FIG. 6A.

The vector modulator assembly 540 can be provided 1n any
conventional manner and 1s reconfigurable to receive and, as
desired, process the composite signals 260 having a selected
polarity. In the manner set forth in more detail above with
reference to FIGS. 6A-C, for example, the information sys-
tem controller 312 can compare the vehicle position data 292
ol the vehicle 400 with the appropriate contour boundary 222
for the relevant satellite communication system 250 and
thereby can provide suitable antenna status and control data
218A for configuring the vector modulator assembly 540 to
receive and process the composite signals 260. As 1llustrated
in FIG. 8C, vector modulator assembly 5340 can include a
switching system 542, a polarization system 544, and/or a
multiplexer system 546. The switching system 542 can
receive the pair of amplified signals 262A, 262B from the
preamplification system 530 and process the amplified sig-
nals 262A, 262B 1n accordance with the control data 290
provided by the antenna control system 610. If the pair of
amplified signals 262A, 262B comprise linear polarized sig-
nals, such as a horizontally polarized signal 262H and a
vertically polarized signal 262V, the switching system 542
can provide the linear polarized signals to the polarization
system 544,

The polarization system 544 can be provided in any con-
ventional manner, including as an electronic polarization sys-
tem and/or a mechanical polarization system, and 1s config-
ured to maintain the polarization angle between the linear
polarized signals 262H, 262V. Operating under the control of
the antenna control system 610, the polarization system 544
can phase shift one of the linear polarized signals 262H, 262V
relative to the other linear polarized signal 262H, 262V. The
polarization system 344 thereby can help ensure that the
linear polarized signals 262H, 262V remain orthogonal to
cach other. Upon phase shifting the linear polarized signals
262H, 262V, the polarization system 544 can provide the
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phase-shifted linear polarized signals 262H, 262V as
orthogonal linear polarized signals 262H', 262V" to the mul-
tiplexer system 546 as shown 1n FIG. 8C.

The pair of amplified signals 262A, 262B likewise can be
provided as circular polarized signals. As illustrated 1n FIG.
8C, the pair of amplified signals 262A, 262B include a left-
hand circular polarized signal 2621 and a right-hand circular
polarized signal 262R, the switching system 542 can provide
the circular polarized signals 2621, 262K to the polarization
system 344. In accordance with the control data 290, the
switching system 542 can provide the circular polarized sig-
nals 2621, 262R directly to the multiplexer system 546. The
multiplexer system 3546 1s shown as operating under the con-
trol of the antenna control system 610 and thereby can select
the pair of orthogonal linear polarized signals 262H', 262V" or
the pair of circular polarized signals 2621, 262R to provide to
the down-conversion system 630 as the pair ol modulated,
amplified signals 264A, 264B.

The universal antenna system 500 likewise can include an
antenna steering system 360 for directing (or orienting) the
antenna clements 520 toward the satellite communication
system 250 regardless of the position and/or orientation of the
aircraft 420. Thereby, the universal antenna system 500 can
maintain communication with the satellite communication
system 230 1n the manner set forth 1n more detail above with
reference to FIG. 5. The universal antenna system 300 can
include, for example, mechanically-steered antenna elements
and/or electronically-steered antenna elements such that the
antenna steering system 560 can be provided 1n any conven-
tional manner. As desired, the antenna steering system 560
can be configured to independently direct each antenna ele-
ment 520 and/or to jointly direct at least one group of two or
more of the antenna elements 520. By independently direct-
ing one or more antenna elements 520, the universal antenna
system 300 can be configured to simultaneously communi-
cate with one or more satellite communication system 250.

The antenna steering system 560 1s 1llustrated 1n FIGS. 8B
and 10A as including one or more motor systems. For
example, the antenna steering system 360 can include an
azimuth motor system 560A for driving the azimuth of the
universal antenna system 500 and/or an elevation motor sys-
tem S60E for driving the elevation of the umiversal antenna
system 500. The antenna steering system 560 can include
additional motor systems, as desired, including a polarization
motor system (not shown) for driving the polarization of the
universal antenna system 3500. If provided as stepper motor
systems, for example, the azimuth motor system 560A can be
provided as a National Electrical Manufacturers Association
(NEMA) Size 23 high-torque stepper motor; whereas, an
exemplary elevation motor system 360E can includeaNEMA
Si1ze 17 high-torque stepper motor.

As shown i FIGS. 8A and 10A, the antenna steering
system 360 can be controlled via the antenna control system
610 of the antenna interface system 600. In the manner dis-
cussed above with reference to the antenna control data 290,
the antenna control system 610 receives vehicle position data
292 from a vehicle position system 620 and satellite position
data 294 from the universal antenna system 500. The antenna
control system 610 can compare the vehicle position data 292
and the satellite position data 294 to provide the antenna
control data 290, which 1s provided to the antenna steering
system 360. As desired, the antenna control data 290 can
include one or more control data components for controlling
the various motor systems of the antenna steering system 560.
The antenna control data 290 as illustrated in FIG. 10A, for
example, includes azimuth antenna control data 290A for
controlling the azimuth motor system 560A and elevation
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antenna control data 290E for controlling the elevation motor
system 560EFE. The antenna control system 610 thereby can
control the azimuth and elevation of the universal antenna
system 500 such that the universal antenna system 500 1s
directed toward, and maintains communication with, the sat-
cllite communication system 250 1n the manner set forth 1n
more detail above.

It will be appreciated that the antenna steering system 3560
may require initial and/or periodic calibration for further
assuring that communication between the universal antenna
system 500 and the satellite communication system 250 1s
maintained. Although the antenna steering system 560 can be
calibrated 1n any conventional manner, including via manual
calibration, the antenna steering system 560 preferably is
automatically calibrated. For example, when the vehicle
information system 300 1s imitialized, the absolute geographi-
cal position of the aircraft 420 and, therefore, the vehicle
information system 300, can be determined by cycling each
axis until a fixed position detection switch (not shown) 1s
activated. The antenna control system 610 thereby can estab-
lish a “zero-reference” position for the aircrait 420 and main-
tain the current geographic position of the aircrait 420 by
making discrete positional steps relative to the “zero-refer-
ence” position.

The antenna steering system 560 likewise can be calibrated
by sampling the viewing content 210 received via the satellite
communication system 250 at a plurality of different vehicle
orientations as illustrated in FIGS. 9A-C. One or more
selected signal characteristics, such as a signal strength, of the
viewing content 210 can be determined for each vehicle ori-
entation. The viewing content 210 can be sampled and the
selected signal characteristics can be determined for any suit-
able number of vehicle orientations. Preferably, the signal
strength of the viewing content 210 1s sampled from at least
three vehicle orientations, each which are separated by an
angular displacement at least ninety degrees. For example,
the antenna control system 610 can sample the signal strength
of the viewing content 210 with the aircrait 420 pointing west,
north, and south prior to travel.

FIG. 9A shows the vehicle information system 300 sam-
pling the viewing content 210 received via a selected satellite
communication system 250 while the aircraft 420 1s oriented
in a first direction D1. The aircrait 420 subsequently 1s or1-
ented 1n a second direction D2, which comprises an angular
displacement of the aircraft 420 by a first predetermined
angle 0, from the first direction D1 as illustrated in FIG. 9B.
The vehicle information system 300 again samples the view-
ing content 210 received via the selected satellite communi-
cation system 250 with the aircraft 420 oriented 1n the second
direction D2. Thereafter, the aircraft 420 can be oriented 1n a
third direction D3, which comprises an angular displacement
of the aircraft 420 by a second predetermined angle 0, from
the second direction D2 as shown in FI1G. 9C, and the vehicle
information system 300 can again sample the viewing content
210. It will be appreciated that the predetermined angles 0, .,
0,, between the successive directions D1, D2, D3 can be
uniform and/or different.

The viewing content 210 can be sampled for additional
vehicle orientations, as desired. For each of the directions D1,
D2, D3 of the aircraft 420, the selected signal characteristics
of the viewing content 210 are determined from the sampled
viewing content 210. The antenna control system 610 thereby
can provide one or more soltware offset values representing
the oflset of the position of the satellite communication sys-
tem 250 relative to the current geographical position of the
aircraft 420 and, therefore, the vehicle information system
300 via closed-loop tracking. During subsequent travel, the
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antenna control system 610 can maintain communication
between the universal antenna system 500 and the satellite
communication system 2350 by tracking the geographical
position of the aircrait 420 and applying the software oifset
values.

In the manner discussed above with reference to FIGS. 5
and 6A-C, the antenna control system 610 can configure the
universal antenna system 500 for receiving the viewing con-
tent 210 from the satellite communication system 250. Turn-
ing to FIGS. 10A-B, the antenna control system 610 1s shown
as providing antenna control data 290 and antenna power 298
to the universal antenna system 3500. The antenna control
system 610 can communicate with the information system
controller 312 (shown 1n FIG. 7) to exchange the interface
status and control data 218 1n any conventional manner,
including via the wired and/or wireless distribution system
330. Preferably, the antenna control system 610 and the infor-
mation system controller 312 are coupled via at least one
serial communication connection, such as a serial communi-
cation link 1 accordance with Electronic Industries Alliance
(EIA) Standard RS-232 and/or Electronic Industries Alliance
(EIA) Standard RS-485, and/or an Ethernet communication
connection, including Fast Ethernet (such as 100Base-SX
and/or 100Base-T) and/or Gigabit (such as 1000Base-SX
and/or 1000Base-T) Ethernet. The antenna control system
610 thereby can receive the antenna status and control data
218A, including the satellite position data 294, from the infor-
mation system controller 312.

The antenna control system 610 likewise can communicate
with the vehicle position system 620 1n any suitable manner to
receive the vehicle position data 292 1n the manner set forth in
more detail above. The antenna control system 610 and the
vehicle position system 620 preferably communicate via an
ARINC 429 bus as shown in FIG. 10A. To configure the
universal antenna system 500, the antenna control system 610
can provide the antenna control data 290 to the universal
antenna system 500 in any conventional manner. The antenna
control system 610 preferably provides the antenna control
data 290 to the umiversal antenna system 500 via at least one
serial communication connection, such as a serial communi-

cation link 1n accordance with Electronic Industries Alliance
(EIA) Standard RS-232 and/or Electronic Industries Alliance

(EIA) Standard RS-485.

For example, the antenna control system 610 can provide
positioning control to the universal antenna system 500.
When 1n a listening mode, the antenna control system 610 can
convert the vehicle position data 292, such as a geographical
location and/or an attitude, for the vehicle 400 (shown 1n
FIGS. 2A-B) into azimuth antenna control data 290A and/or
clevation antenna control data 290EF based upon the satellite
position data 294. In the manner discussed above, the antenna
control system 610 can recerve the satellite position data 294
from the mformation system controller 312 and/or the uni-
versal antenna system 3500. As desired, the antenna control
system 610 can receirve mput power 6181 and provide the
antenna power 298 to the universal antenna system 500. The
antenna control system 610 likewise can distribute power to
other functional components, such as the down-conversion
system 630, of the vehicle information system 300.

One preferred embodiment of the antenna control system
610 1s 1llustrated in FIG. 10B. The antenna control system 610
1s shown as 1including an axis control PCBA 612 for receiving
the status and control data 218, including the antenna status
and control data 218A and/or the satellite position data 294,
from the information system controller 312 (shown 1n FIG.
7). Operating under the control of a processing system 614,
the axis control PCBA 612 likewise can the control data 290,
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including the azimuth antenna control data 290A and/or
elevation antenna control data 290E, to the universal antenna
system 500. As desired, the status and control data 218 can
include down-converter status and control data 218D, which
the axis control PCBA 612 can provide to the down-conver-
s1on system 630. The processing system 614 can be provided
in any conventional manner and preferably comprises a
single-board computer (SBC) as shown i FIG. 10B. The
antenna control system 610 further can include one or more
interface cards for facilitation communication between the
antenna control system 610 and other functional components.
As 1llustrated 1n FIG. 10B, for example, the antenna control
system 610 can be provided with an ARINC interface card
616 for coupling the vehicle position system 620 and the
processing system 614.

Upon being directed toward, and/or configured to commu-
nication with, the satellite communication system 250, the
umversal antenna system 500 can recerve the viewing content
210. In the manner discussed above with reference to the
unmiversal antenna system 500 (shown 1n FIG. 8A), the uni-
versal antenna system 500 can provide the viewing content
210 as a pair of modulated, amplified signals 264 A, 264B to
the down-conversion system 630. The down-conversion sys-
tem 630 thereby can convert the pair of modulated, amplified
signals 264A, 2648 into a pair of converted signals 266A,
2668 suitable distribution throughout the vehicle information
system 300. Stated somewhat differently, the down-conver-
sion system 630 can convert (or frequency shiit) the pair of
high-frequency signals 264A, 264B within the Ku-Band
(10.7 GHz-12.75 GHz) 1nto a pair of intermediate-frequency
(or low-Irequency) signals 266A, 2668 within a predeter-
mined intermediate-frequency (or low-1requency) band, such
as the L-Band (950 MHz-2150 MHz). When converted into
the intermediate-frequency signals 266 A, 2668, the viewing
content 210 can be distributed within the vehicle information
system 300 without significant cable loss and/or signal deg-
radation.

It will be appreciated that, due to the very high frequencies
associated with the Ku-Band, distribution of the pair of sig-
nals 264 A, 264B through long cabling (or fiber) systems (not
shown) 1s not practical, even via low-impedance coaxial
cables. The down-conversion system 630 therefore should be
disposed within a close proximity to the universal antenna
system 500, such as within approximately ten feet. By con-
verting the pair of high-frequency signals 264A, 264B 1nto
the pair of intermediate-irequency signals 266A, 2668, the
intermediate-frequency signals 266A, 2668 can be distrib-
uted over longer distances via the cabling systems than can
the pair of high-frequency signals 264A, 264B. Thus, the
down-conversion system 630 converts the pair of high-fre-
quency signals 264A, 2648 into the pair of intermediate-
frequency signals 266A, 2668, which are suitable distribu-
tion within the vehicle information system 300.

The down-conversion system 630 can be provided 1n any
conventional manner, such as via one or more down-convert-
ers, as desired. Preferably, the down-conversion system 630
comprises a configurable down-conversion system and oper-
ates directly and/or indirectly under the control of the infor-
mation system controller 312 (shown 1n FIG. 7). An exem-
plary down-conversion system 630 the low noise block down-
converter assembly manufactured as Model No. 43740-1 by
Norsat International Inc., of Burnaby, British Columbaia,
Canada. In the manner discussed in more detail above with
reference to the antenna control system 610, the down-con-
version system 630 can exchange interface status and control
data 218, such as the down-converter status and control data
218D, with the information system controller 312. The down-
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conversion system 630 can communicate with the informa-
tion system controller 312 1n any conventional manner. For
example, the down-conversion system 630 and the informa-
tion system controller 312 can communicate via the distribu-
tion system 330 as shown 1n FIG. 5 and/or via the antenna
control system 610 as illustrated 1n FIG. 8A. Therefore, the
information system controller 312 and/or the antenna control
system 610 can configure the down-conversion system 630,
as desired, to down-convert the pair ol high-frequency signals
264A, 264B.

The down-conversion system 630, for instance, can be
configured to selectably down-convert (or frequency shiit)
the pair of high-frequency signals 264 A, 264B. In the manner
set forth 1n more detail above with reference to the universal
antenna system 500 (shown in FIGS. 8A-B), the universal
antenna system 500 can be configured to operate 1n a selected
frequency sub-band among a plurality of frequency sub-
bands of a predetermined high-frequency band. For example,
the Ku-Band (10.7 GHz-12.75 GHz) can be divided into a
plurality of frequency sub-bands, such as the first frequency
sub-band (10.7 GHz and 11.7 GHz) and/or the second fre-
quency sub-band (11.7 GHz and 12.75 GHz), as discussed
above with reference to FIG. 8A. The down-conversion sys-
tem 630 likewise can convert the pair of high-frequency sig-
nals 264 A, 264B 1nto the pair of intermediate-irequency sig-
nals 266A, 2668 within a selected frequency sub-band
among a plurality of frequency sub-bands of a predetermined
intermediate-frequency band.

When the predetermined intermediate-frequency band
comprises the L-Band (950 MHz-2150 MHz), the L-Band
can be divided into a plurality of intermediate-frequency sub-

bands. Illustrative intermediate-frequency sub-bands can
include a first low frequency sub-band (950 MHz and 1950

MHz) and/or a second low-1requency sub-band (1100 MHz
and 2150 MHz). Theretore, the down-conversion system 630
can convert the pair of high-frequency signals 264 A, 264B 1n
a predetermined high-frequency sub-band of the Ku-Band
into the pair of intermediate-frequency signals 266 A, 2668
within a corresponding low-frequency sub-band of the
[.-Band. An exemplary relationship between the pair of high-
frequency signals 264 A, 2648 and the pair of intermediate-
frequency signals 266A, 2668 that can be provided via the
down-conversion system 630 1s 1llustrated in Table 1 when the

Ku-Band and the L.-Band each are divided 1nto two frequency
sub-bands.

TABL

(L.

1

Exemplary Down-Conversion from High-Frequency Signals
to Low-Frequency Signals

Low-Frequency High-Frequency

Sub-Band Sub-Band
Antenna Ku-Band 10.7 GHzto 11.7 GHz 11.7 GHz to 12.75 GHz
Reception
Down-Conversion Q.75 GHz 10.6 GHz
L.O Frequency

L-Band Operation 950 MHz to 1950 MHz 1100 MHz to 2150 MHz

The selected frequency sub-band can be selected via the
down-converter status and control data 218D 1n the manner
set forth above. The down-conversion system 630 thereby can
be configured to convert the pair of high-frequency signals
264A, 2648 within the selected high-frequency sub-band
within the Ku-Band into the pair of intermediate-frequency
signals 266 A, 2668 within an associated low-Irequency sub-
band within the L-Band. In the manner set forth in more detail
above with reference to FIGS. 6 A-C, for example, the imnfor-
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mation system controller 312 can compare the vehicle posi-
tion data 292 of the vehicle 400 with the appropriate contour
boundary 222 for the relevant satellite communication system
2350 and thereby can provide suitable antenna status and con-
trol data 218 A for configuring the down-conversion system
630 to convert the pair of high-frequency signals 264 A, 2648
in a suitable manner. The down-conversion system 630 like-
wise can recerve power 6180 from the antenna control system
610 1n the manner discussed above with reference to the
antenna control system 610 (shown in FIGS. 10A-B). In
addition, or alternatively, the down-conversion system 630
can derive power from a direct current (DC) offset voltage,
such as nineteen volts (19 VDC), that 1s supplied on the
L-Band outputs. The universal receiver system 700 (shown 1n
FIG. 7) likewise can provide power the down-conversion
system 630 by driving the offset voltage on its L.-Band input
nodes.

The down-conversion system 630 likewise can include an
amplification system 632 for amplifying the pair of interme-
diate-frequency signals 266 A, 2668 as shownin FIG. 10A. In
the manner discussed 1n more detail above with reference to
the preamplification system 330 of the universal antenna sys-
tem 500 (shown in FIG. 8A), the amplification system 632
can include a predetermined number of low-noise amplifiers
(LNBs) 632A, 632N. Each low-noise amplifier 632A, 632N
can be provided 1n any conventional manner and 1s configured
to amplily one of the intermediate-frequency signals 266 A,
266B. The pair of intermediate-frequency signals 266A,
2668 thereby can be boosted for transmission to the universal
receiver system 700.

Returning again to FIG. 7, the universal recetver system
700 1s illustrated as receiwving the pair of intermediate-ire-
quency signals 266 A, 2668 provided by the down-conversion
system 630. Since the pair of intermediate-frequency signals
266 A, 2668 can be distributed over longer distances as dis-
cussed above, the universal recerver system 700 may be pro-
vided at any suitable location on the vehicle 400 (shown in
FIGS. 2A-B), as desired. The universal receiver system 700
therefore can be disposed adjacent to the antenna interface
system 600 at a head-end of the vehicle 400 and/or distally
from the antenna interface system 600 at a back-end (or
tail-end) of the vehicle 400. For example, the universal
receiver system 700 can be disposed adjacent to the passenger
seat groups 360 (shown 1n FIG. 12), including within at least
one handheld presentation system 326 (shown in FIG. 12).

If disposed with the handheld presentation systems 326,
the handheld presentation systems 326 can be provided in the

manner set forth n the above-referenced co-pending U.S.

patent application, entitled “PORTABLE MEDIA DEVICE
AND METHOD FOR PRESENTING VIEWING CON-
TENT DURING TRAVEL,” Ser. No. 11/154,749, filed on
Jun. 15, 2005. Each handheld presentation system 326 can be
provided 1n any conventional manner, such as a laptop com-
puter, a palmtop computer, and/or a personal digital assistant
(PDA), and preferably comprises a wireless, hand-held tele-
vision appliance. The handheld presentation systems 326
likewise can 1nclude at least one television recerver system
(not shown). Thereby, the handheld presentation systems 326
can be configured to receive and, as desired, decode the pair
ol mtermediate-frequency signals 266A, 2668 provided by
the universal antenna system 300 via the antenna interface
system 600.

The umiversal recerver system 700 1s shown 1n FIGS. 7 and
11A-B as including a plurality of direct broadcast satellite
(DBS) television recewver (DTR) systems 710. Each DBS
television recerver system 710 can simultaneously receive

and decode one or more DBS television channels, providing
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the decoded DBS television channels 1n any conventional
audio and/or video format. For example, the DBS television
receiver systems 710 each can provide the decoded DBS
television channels 1in an analog format and/or a digital for-
mat. Illustrative analog audio and/or video formats can
include a National Television System Committee (INTSC)
standard format, a Phase Alternating Line (PAL) standard
format, and/or a Sequential Couleur Avec Memoire (or
Sequentlal Colour with Memory) (SECAM) standard format;

whereas, a Moving Picture Experts Group (MPEG-1, MPEG-
2, MPEG-4) transport stream 1s an exemplary dlgltal audio
and/ or video format. The decoded DBS television channels
preferably are suitable for distribution throughout the vehicle
information system 300 via a distribution system 330 and
presentation via the passenger intertaces 320 (shown 1n FIGS.
2A-B).

In a preferred embodiment, the universal recerver system
700 includes three DBS television recerver systems 710, each
being configured to provide up to twelve or more DBS tele-
vision channels. The architecture of the DBS television
receiver systems 710 can be uniform and/or different among,
the DBS television recerver systems 710, as desired. As illus-
trated in F1G. 7, the umiversal recerver system 700 can provide
the DBS television recetver systems 710 1n a radio frequency
(RF) chain. Comprising uniform DBS television receiver sys-
tems 710, each DBS television receiver system 710 1s shown
as including an intermediate (IF ) multiplexer (and/or splitter)
system 720, at least one DBS receiver module (DRM) 730, at
least one media encoder system 740, and an Ethernet switch
system 730. In the manner discussed above with reference to
FIGS. 6 A-C, each DBS television receiver system 710 of the
universal receiver system 700 preferably operates under the
control of the server system 310, exchanging receiver status
and control data 216 with the information system controller
312 via the distribution system 330. For example, the infor-
mation system controller 312 can compare the vehicle posi-
tion data 292 of the vehicle 400 with the appropriate contour
boundary 222 for the relevant satellite communication system
250 and thereby can provide suitable recerver status and con-
trol data 216 for configuring the universal recetver system 700
to recetve and process the incoming pair of converted signals
260A, 2668, as desired.

Within each DBS television receiver system 710, the inter-
mediate multiplexer system 720 can receive the mmcoming
pair of converted signals 266 A, 2668 and distribute the con-
verted signals 266A, 2668 among the associated DBS
receiver modules 730, as desired, as individual L-band sig-
nals 268. Each DBS recetver module 730 receives the suitable
individual L-band signal 268 and selects an appropriate polar-
1zation, such as a vertical/right-had polarization and/or a hori-
zontal/left-hand polarization, of the recerved L-band signal
268. The DBS receiver module 730 can select the appropriate
polarization of the receirved L-band s1ignal 268 in any conven-
tional manner, including via the application of a signal, such
as a direct current voltage, on a selection mput port (not
shown). Preferably, the direct current voltage can be applied
to the L-band signal 268 provided to the DBS receiver module
730. As desired, the intermediate multiplexer system 720 1n
the first DBS television receiver system 710" in the radio
frequency (RF) chain can provide power 6180 (shown 1n
FIG. 10A) to the down-conversion system 630 1n the manner
set forth above with reference to FIGS. 10A-B.

If one or more of the DBS television receiver systems 710
in the universal receiver system 700 loses power or otherwise
fails, the remaining DBS television receiver systems 710
preferably can continue to operate normally. The intermedi-
ate multiplexer systems 720 can be provided in a manner to
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facilitate the robustness of the universal receiver system 700.
For example, the intermediate multiplexer system 720 1n a
falling DBS television recerver system 710 preferably can be
disabled (or powered down) by another DBS television
receiver system 710, which 1s downstream 1n the radio fre-
quency (RF) chain from the failing DBS television recetver
system 710. The intermediate multiplexer system 720 in the
failing DBS television receiver system 710 likewise can pass
the incoming pair of converted signals 266A, 2668 to the
downstream DBS television receiver systems 710. The down-
stream DBS television recerver systems 710 thereby can con-
tinue to function despite the failing DBS television receiver
system 710. Further, the intermediate multiplexer system 720
in the failing DBS television recetver system 710 preferably
continues to supply power to any upstream DBS television
receiver systems 710 and/or the down-conversion system
630.

Preferably being provided as an equivalent to a television
set-top converter box, each DBS recetver module 730
receives the L-band signal 268 from the intermediate multi-
plexer system 720. Upon receiving the L-band signal 268, the
DBS receiver module 730 can decode the L-band signal 268
to provide a single channel 269 of direct broadcast satellite
(DBS) programming. The DBS recerver module 730 likewise
can provide an analog audio and/or video outputs, such as
analog stereo audio outputs and/or an NTSC (or PAL or
SECAM) analog video output, as desired. Each DBS receiver
module 730 can be electrically and/or mechanically config-
ured for use as any conventional type of DBS recerver system,
including as a custom DBS recerver system and/or as a com-
mercial off-the-shelf (or COTS) DBS recerver system. Pret-
crably, each DBS recerver module 730 1s configurable to
receive “free-to-air” (or unencrypted) content and/or pre-
mium (or encrypted) content. Since each DBS television
receiver system 710 can operate under the control of the
server system 310, reconfiguration of the DBS recerver mod-
ule 730 preferably 1s automatic and requires no (or limited)
manual intervention.

Each DBS television receiver system 710 preferably
includes one media encoder system 740 for each DBS
receiver module 730. Each media encoder system 740 can be
provided 1n any conventional manner and can be configured
to convert the analog audio and/or video outputs of the asso-
ciated DBS recetver module 730 1into, for example, a multi-
cast Ethernet MPEG-2 transport stream suitable for distribu-
tion throughout the vehicle information system 300 via the
distribution system 330. As desired, the encoder systems 740
can be configured to simultaneously process a plurality of
video signals and/or a plurality of audio signals and prefer-
ably can simultaneously process twelve video signals and two
audio signals. The encoder systems 740 thereby can provide
the outputted television content 214' to the distribution sys-
tem 330 in the manner discussed 1n more detail above with
reference to FIGS. 6 A-C. The outputted television content
214' thereby can be selected and presented via the passenger
interfaces 320 (shown 1n FIGS. 2A-B).

Preferably, the DBS television receiver systems 710 are
tuned to separate television channels 270 (shown in FIGS.
13A-B) as provided by the satellite communication system
250 as the viewing content 210 and can simultaneously pro-
cess the television channels 270. The DBS television recetver
systems 710 can process the television channels 270 in any
conventional manner. For example, the DBS television
receiver systems 710 can include quadrature phase shiit key-
ing (QPSK) demodulation systems 736 (shown in FIG. 11B)
for demodulating the television channels 270. The DBS tele-
vision recerver systems 710 likewise can provide forward
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error correction (FEC) to restore the integrity of the television
channels 270, as necessary, and can turther convert the sym-
bols of the television channels 270 to video and/or audio
signals, as desired. The symbols of each television channel
270 preferably can be converted directly to video signals,
such as video signals 1n a National Television System Com-
mittee (NTSC) standard format, a Phase Alternating Line
(PAL) standard format, and/or a Sequential Couleur Avec
Memoire (or Sequential Colour with Memory) (SECAM)
standard format, and the associated stereo audio signals.

In the manner discussed above with reference to FIGS.
2A-B, the distribution system 330 can include any conven-
tional type of wired and/or wireless distribution system.
Exemplary wireless distribution systems include wireless
fidelity (W1-F1) networks in accordance with Institute of Elec-
trical and Electronics Engineers (IEEE) Standard 802.11 and/
or wireless metropolitan-area networks (MANSs), which also
are known as WiMax Wireless Broadband, 1in accordance
with IEEE Standard 802.16. Preferably being configured to
support high data transier rates, the distribution system 330
preferably comprises a hlgh-speed Ethernet network, such as
any type of Fast FEthernet (such as 100Base-SX and/or
100Base-T) communication network and/or Gigabit (such as
1000Base-SX and/or 1000Base-T) Ethernet communication
network. If provided as a wired distribution system, the dis-
tribution system 330 can include one or more copper connec-
tions and/or fiber optic connections, as desired.

Alternatively, and/or 1n addition, the universal receiver
system 700 be provided 1n a modular manner to further facili-
tate reconfiguration of the vehicle information system 300 for
international (or multi-regional) usage. The universal
receiver system 700 thereby can be reconfigured by replacing
one or more of the system modules, requiring minimal
manual intervention. Turning to FIG. 11A, for example, the
universal recerver system 700 can be provided 1n the manner
set forth above with reference to FIG. 7 and 1s shown as
including at least one DBS television recerver system 710,
comprising a plurality of replaceable recerver system mod-
ules 720, 730, 740, 760, and 770. As discussed above, the
intermediate multiplexer module 720 can receive the incom-
ing pair of converted signals 266 A, 2668 and distribute the
converted signals 266A, 2668 among the associated DBS
recetver modules 730; whereas, the DBS receiver modules
710 can decode one or more DBS television channels and
provide the decoded DBS television channels. The media
encoder module 740 can convert the analog audio and/or
video outputs of the associated DBS receiver module 730 into
the outputted television content 214" for distribution through-
out the vehicle information system 300.

The DBS television receiwver systems 710 of FIG. 11A
likewise 1s shown as including a MDR host controller (MHC)
module 760 for providing a communication interface and
controls for the recerver system modules 720, 730, and 740

and a power supply card 770 for providing suitable power to
cach recerver system module 720, 730, 740, and 760. The
receiver system modules 720, 730, 740, 760, and 770 are
removable coupled with, and can communicate via, a back-
plane system 780 in the conventional manner. The backplane
system 780 as shown 1n FIG. 11A can include the Ethernet
switch system 750 and can communicate with the remainder
of the vehicle information system 300 via an I/O system 790.
Operating under the control of the MDR host controller
(MHC) module 760, the Ethernet switch system 750 can
provide intelligent routing and content control for the output-
ted television content 214' via the distribution system 330 to
cach passenger interface 320 (shown in FIGS. 2A-B).

Thereby, one or more of the receiver system modules 720,
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730, 740, 760, and 770 can be removed and/or replaced to
reconfigure the universal recerver system 700 for regional use
with minimal manual intervention.

FIG. 11B 1llustrates a preterred embodiment of the univer-
sal recerver system 700, wherein the DBS television receiver
systems 710 can support both “ifree-to-air” (or unencrypted)
content and/or premium (or encrypted) content. Each DBS
television recerver system 710 preferably 1s configured to
receive pair ol converted signals 266A, 2668 that includes
digital video broadcasting (DVB) television programming
content 210' (shown 1n FI1G. 7) and can distribute at least one
channel of the television programming content 210" as the
outputted television content 214", having a single, fixed-bit
rate MPEG-2 transport stream via the distribution system
330. Since the bit rate of the television programming content
210" provided by the satellite communication system 250
(shown 1n FIG. 7) may be fixed and/or varnable.

The bit rate of the distribution stream can be fixed and may
be higher or lower than the bit rate of the original satellite
broadcast, as desired. Due to limitations on the distribution
system 330, the distribution bit rate typically 1s lower than the
satellite broadcast bit rate. The low distribution bit rate 1n
conventional vehicle information systems has prevented large
numbers of television channels from being made available to
passengers. In contrast, the vehicle information system 300
advantageously reduces hardware, and therefore system
weight, and can distribute an 1increased number of television
channels among the passenger interfaces 320 via the rela-
tively low bandwidth distribution system 330.

To distribute an increased number of television channels
via the relatively low bandwidth distribution system 330, the
architecture of the DBS recetver modules 730 1s 1llustrated 1in
FIG. 11B as including a radio frequency (RF) front end sys-
tem, such as L.-Band front end system 732, and a digital video
broadcasting (DVB) tuning system 738. The L-Band front
end systems 732 are configured to communicate with a pro-
cessing system 742, such as one or more digital signal pro-
cessors (DSPs) 744 and associated memory and logic 746,
which, 1 turn, can communicate with the distribution system
330. Each L-Band front end system 732 likewise can com-
municate with a radio frequency (RF) tuning system, such as
an L-Band tuning system 734, and a quadrature phase shiit
keying (QPSK) demodulation system 736.

Each radio frequency (RF) front end system 1s configured
to receive a quadrature phase shiit keying (QPSK) modulated
satellite transponder and to present the demodulated data,
such as the single channel 269 of direct broadcast satellite
(DBS) programming, as an MPEG-2 transport stream for
transcoding by the processing system 742 of the media
encoder system 740. For each transponder, the processing
system 742 can extract a single programming channel 269
from, for example, the incoming MPEG-2 transport stream
and can transcode it to an MPEG-2 transport stream of the
outputted television content 214' at the distribution bit rate.
The resulting MPEG-2 transport streams (one from each
[.-Band front end system 732) can be multiplexed into a
composite MPEG-2 transport stream of outputted television
content 214'. The composite MPEG-2 transport stream
thereby can be distributed over the distribution system 330 to
the passenger interfaces 320.

The universal antenna system 500 and the universal
receiver system 700 are illustrated in FIG. 12 as being
coupled with an 1llustrative distribution system 330 for dis-
tributing the viewing content 210 throughout a conventional
vehicle information system 300 installed 1n a vehicle 400.
Thereby, viewing content 210, including the outputted tele-
vision content 214' provided by the universal antenna system
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500 and the umiversal recerver system 700, can be distributed
to the passenger iterfaces 320 for presentation. As shown in
FIG. 12, the outputted television content 214' can be provided
to the server system 310. The server system 310 can distribute
the outputted television content 214' to a plurality of area
distribution boxes (ADBs) 370 and, as desired, store the
outputted television content 214" via the media (or file) server
system 314. The area distribution boxes 370 are distributed
throughout the vehicle 400 and are configured to communi-
cate with a plurality of seat electronics boxes (SEBs) 380. The
passenger interfaces 320 can receive the outputted television
content 214' via an associated seat electronics box 380. The
outputted television content 214' thereby can be selected and
presented via the passenger interfaces 320 during travel,
including international travel

Turning to FIGS. 13A-B, each satellite communication
system 250 can be configured to provide viewing content 210
associated with a plurality of television channels 270. Con-
ventional satellite commumication systems 250 typically pro-
vide approximately one hundred and fifty television channels
270 of television programming content 210'. The satellite
communication system 250A of FIG. 13A, for example, 1s
shown as providing up to M channels 270A-M of television
programming content 210'; whereas, up to P channels
270A-P of television programming content 210" can be pro-
vided via the satellite commumnication system 2508 of FIG.
13B. When the vehicle 400 (shown in FIGS. 2A-B) 1s within
the relevant coverage region 220A, 220B (collectively shown
in FI1G. 1), the vehicle information system 300 canreceive and
selectively present the television programming content 210"
from the associated satellite communication system 250A,
250B. Any viewing content 210 that 1s common to the satellite
communication systems 250A, 2508 preferably 1s presented
via the same viewing channels 714 of the vehicle information
system 300.

As shown 1n FIG. 13A, for example, television program-
ming content 210X 1s provided via television channel 270A
of the satellite communication system 250A; whereas, tele-
vision channels 2708, 270C of the satellite communication
system 250A respectively provide television programming
content 210Y", 210Z'. If the vehicle 400 1s within the coverage
region 220A of the satellite communication system 250A, the
vehicle information system 300 can receive the television
programming content 210X', 210Y", and 210Z' in the manner
set Torth in more detail above. Upon receiving the television
programming content 210X', 210Y", and 2107, the universal
antenna system 300 can provide the television programming
content 210X', 210Y", and 2107' to the universal recerver
system 700. The universal receiver system 700 1s 1llustrated as
providing the television programming content 210X'", 210Y",
and 2107' via viewing channels 714B, 714N, AND 7141,
respectively.

The television programming content 210X', 210Y", and
2107 likewise 1s1llustrated in FIG. 13B as being available via
the satellite communication system 250B. Stated somewhat
differently, the television programming content 210X,
210Y", and 210Z7' 1s common to the satellite communication
systems 2350A, 250B. As shown in FIG. 13B, the television
programming content 210X’ 1s provided via television chan-
nel 270] of the satellite communication system 2350B;
whereas, television channels 270B, 270P of the satellite com-
munication system 250B respectively provide television pro-
gramming content 210Y", 2107'. 11 the vehicle 400 1s within
the coverage region 220B (shown 1n FIG. 1) of the satellite
communication system 2508, the vehicle information system
300 can recerve the television programming content 210X",
210Y", and 2107' in the manner discussed above. Upon

10

15

20

25

30

35

40

45

50

55

60

65

28

receiving the television programming content 210X', 210Y",
and 2107, the universal antenna system 500 can provide the
television programming content 210X', 210Y", and 2107’ to
the universal receiver system 700. The universal receiver
system 700 1s 1illustrated as again providing the television
programming content 210X", 210Y", and 2107 via the view-
ing channels 7148, 714N, AND 7141, respectively.

Preferably, the database system 316 (shown in FIG. 7)
includes a channel listing (or electronic program guide
(EPG)) of the available television channels 270 for each pre-
selected satellite communication system 230. The MDR host
controller (MHC) module 760 (shown in FIG. 11A), for
example, can receive the electronic program guide (EPG)
data that 1s embedded 1n the viewing content 210 provided by
the relevant satellite communication system 250 via the DBS
television recetver systems 710, which can decode electronic
program guide (EPG) data. As the vehicle 400 approaches the
coverage region 2208, the information system controller 312
(shown 1n FIG. 7) therefore can access the channel listing
from the database system 316 and can provide appropriate
receiver status and control data 216 to instruct the universal
receiver system 700. The information system controller 312
thereby can configure the universal receiver system 700 to
select the common television programming content 210X,
210Y", and 210Z' for distribution throughout the vehicle
information system 300. The universal receiver system 700
likewise can be configured to distribute the common televi-
sion programming content 210X, 210Y", and 210Z' via the
viewing channels 714B, 714N, AND 7141, respectively. The
transition between the coverage region 220A and the cover-
age region 2208 thereby can be conducted 1n a matter that 1s
transparent to passengers traveling aboard the vehicle 400.

The information system controller 312 (shown in FIG. 7)
(and/or the MDR host controller (MHC) module 760 (shown
in FIG. 11A)) preterably can automatically control the rout-
ing and distribution of the television programming content
210'. Using the electronic program guide (EPG) data that 1s
provided by the relevant satellite communication system 250,
the information system controller 312 can configure each
DBS television receiver system 710 (shown i FIG. 7) to
provide the desired television programming content 210" and
can maintain an internal television channel map (not shown).
By maintaining the internal television channel map, the infor-
mation system controller 312 can keep track of the television
programming content 210' that 1s available via the satellite
communication system 250.

As discussed above, different satellite communication sys-
tems 250 can provide the common television programming
content 210X, 210Y", and 2107, such as Cable News Net-
work (CNN), via different satellite transponder systems.
Theretfore, when providing antenna control data for directing
the universal antenna system 500 toward a different satellite
communication system 250, the information system control-
ler 312 likewise can provide updated television channel map-
ping data to each DBS television recerver system 710. The
DBS television recerver systems 710 thereby can provide the
common television programming content 210X', 210Y", and
2107 to the distribution system 330 for distribution through-
out the vehicle information system 300 with limited interrup-
tion as the communications with the different satellite com-
munication system 250 are established. Each DBS television
receiver system 710 preferably includes an automatic broad-
cast mapping function for updating the internal television
channel map.

In addition to (and/or as an alterative to) presenting the
viewing content 210 (or the television programming content
210", the vehicle information system 300 can be configured
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to present viewing content indicia 280 via the passenger
interfaces 320 as illustrated by FIG. 14. In the manner by
set-top boxes (not shown) can present information associated
with the viewing content 210 1n residences (shown 1n FIG. 3),
the passenger interfaces 320, such as seatback display sys-
tems 324, can present the viewing content indicia 280 asso-
ciated with the viewing content 210 being presented. Illustra-
tive viewing content indicia 280 can include a channel
number 280A, content source information 280B, and/or a
viewing content description 280C of the viewing content 210.
The viewing content indicia 280 can be selected for viewing
via the passenger interfaces 320.

Although shown as being presented via an upper portion of
the seatback display system 324, 1t will be appreciated that the
viewing content indicia 280 can be presented 1n any suitable
manner. As desired, the viewing content indicia 280 can be
presented visually and/or orally via the passenger interfaces
320. One or more messages 290 likewise can be presented 1n
the manner set forth above with reference to the viewing
content 1ndicia 280. The messages 290 can include informa-
tion related to the viewing content 210, such as a potential for
a momentary disruption in the viewing content 210 as the
vehicle information system acquires a different satellite com-
munication system 2350 (shown in FIG. 3). Other messages
290, including travel alerts from the vehicle crew and/or
communications from other passengers aboard the vehicle
400, likew1se can be presented via the passenger interfaces
320. Exemplary travel alerts can include a “turbulence ahead”
alert, a “prepare for landing’” alert, and/or a “fasten seatbelts™
alert, and preferably cannot be disabled from presentation by
the passenger.

The vehicle information system 300 likewise can be con-
figured to recerve and selectably present advertising content
210" as illustrated 1n FIG. 15. The advertising content 210"
can be provided in any conventional manner, including in the
manner set forth 1n more detail above with reference to the
television content 210' (shown 1n FIGS. 3 and 35), and can be
provided by one or more advertising content providers 230",
As shown 1 FIG. 15, for example, the advertising content
provider 230A" provide advertising content 210A'; whereas,
advertising content 210B", 210C" are respectively provided
via advertising content providers 230B", 230C". The adver-
tising content 210A", 210B", and 210C" 1s 1llustrated as being
provided to a terrestrial central advertising content server
system 238, which can provide the advertising content
210A", 210B", and 210C" as the advertising content 210" to
the vehicle information system 300. In the manner discussed
above, the central advertising content server system 238 can
provide the advertising content 210" to an uplink system 236
for distribution via at least one satellite communication sys-
tem 250.

Upon recerving the advertising content 210", the vehicle
information system 300 can distribute the received advertis-
ing content 210" 1in the manner set forth above with reference
to the viewing content 210 (and/or the television content
210"). As desired, the server system 310 of the vehicle infor-
mation system 300 can include a selected media (or file)
server system 314, or advertisement server system 318, for
storing the recerved advertising content 210". The received
advertising content 210" can be presented in the manner set
forth 1n more detail above with reference to the viewing
content 210 (and/or the television programming content 210’
(shown 1n FIG. 3)) and/or as discussed with regard to the
messages 290 (and/or the viewing content indicia 280). Since
the television programming content 210' typically includes
recurring time slots for transmitted advertising content, the
vehicle information system 300 can include selected adver-
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tising content 210" 1n the television programming content
210", substituting the selected advertising content 210" for the
transmitted advertising content, as desired.

The advertising content 210", 1in a preferred embodiment,
can 1nclude passenger-directed advertising content such as
directed advertising content conventionally used 1n associa-
tion with the Internet. Stated somewhat differently, the adver-
tising content 210" can be distributed to the passenger inter-
faces 320 in a dynamic manner. The vehicle information
system 300 thereby can select advertising content 210" that 1s
suitable for presentation by each individual passenger inter-
face 320 such that the selected advertising content 210" 1s
more likely to be relevant to the passenger who 1s using the
passenger interface 320. For example, the vehicle informa-
tion system 300 can select advertising content 210" for pre-
sentation via the particular passenger interface 320 based
upon the usage of the particular passenger interface 320. The
usage ol each passenger interface 320 can be associated with
one or more selections, such as selections of viewing content
210, made by the relevant passenger. Thereby, each passenger
interface 320 can present the select advertising content 210"
that 1s more likely to be relevant to the interests of the asso-
ciated passenger.

The disclosure 1s susceptible to various modifications and
alternative forms, and specific examples thereol have been
shown by way of example 1n the drawings and are herein
described 1n detail. It should be understood, however, that the
disclosure 1s not to be limited to the particular forms or
methods disclosed, but to the contrary, the disclosure 1s to
cover all modifications, equivalents, and alternatives.

What 1s claimed 1s:

1. A vehicle information system suitable for presenting
selected viewing content provided via a predetermined satel-
lite, comprising;:

a multi-regional antenna system for receiving viewing con-
tent from the predetermined satellite 1n response to
antenna status and control data and having an antenna
steering system for directing said multi-regional antenna
system toward the predetermined satellite 1n response to
antenna positioning data, said multi-regional antenna
system including at least one hemispherical lens that
focuses mncoming satellite signals comprising the view-
ing content, a feedstick system that travels over an exte-
rior surface of said at least one hemispherical lens, and at
least one sensor that collects the satellite signals focused
by said at least one hemispherical lens;

an antenna control system for providing said antenna posi-
tioning data based upon a comparison of a position of the
vehicle information system with a position of the prede-
termined satellite;

a unmiversal recerver system for recerving the viewing con-
tent from said multi-regional antenna system and pro-
cessing the viewing content to provide the selected
viewing content for presentation 1n response to receiver
configuration data; and

an 1nformation system controller for providing said
antenna status and control data and said receiver con-
figuration data each being based upon a comparison of
said position of the vehicle information system with
contour boundary data regarding the predetermined sat-
ellite based upon a preselected signal strength.

2. The vehicle information system of claim 1, wherein said
information system controller provides said antenna status
and control data to said multi-regional antenna system as the
vehicle information system approaches a coverage region
associated with the predetermined satellite.
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3. The vehicle information system of claim 1, wherein said
antenna status and control data configures said multi-regional
antenna system to recerve the viewing content with at least
one predetermined reception characteristic.

4. The vehicle information system of claim 3, wherein said
at least one predetermined reception characteristic 1s selected
from the group consisting of a signal frequency range and a
signal polarization.

5. The vehicle information system of claim 1, wherein said
antenna control system continuously provides said antenna
positioning data to said multi-regional antenna system.

6. The vehicle information system of claim 1, wherein said
information system controller provides said antenna position-
ing data to said multi-regional antenna system as the vehicle
information system approaches a coverage region associated
with the predetermined satellite.

7. The vehicle information system of claim 1, wherein said
antenna control system includes a position system for provid-
ing said position of the vehicle information system.

8. The vehicle information system of claim 7, wherein said
position system 1s selected from the group consisting of a
(Global Positioning Satellite (GPS) system and an Inertial
Retference System (IRS).

9. The vehicle information system of claim 1, wherein said
antenna control system receives said position of the predeter-
mined satellite from said information system controller.

10. The vehicle mformation system of claim 1, wherein
said antenna control system includes a predictive algorithm
for maintaining a pointing accuracy of said multi-regional
antenna system.

11. The vehicle information system of claim 10, wherein
said predictive algorithm comprises a second-order predic-
tive algorithm for directing said multi-regional antenna sys-
tem toward the predetermined satellite based upon rate of
position change data when the vehicle information system
experiences a high rate of turn.

12. The vehicle mformation system of claim 1, wherein
said 1nformation system controller provides said receiver
configuration data to said universal receiver system as the
vehicle information system approaches a coverage region
associated with the predetermined satellite.

13. The vehicle mformation system of claim 1, wherein
said information system controller includes a database sys-
tem for storing information regarding the predetermined sat-
ellite.

14. The vehicle imnformation system of claim 13, wherein
said database system stores information regarding a plurality
ol satellites.

15. The vehicle information system of claim 13, wherein
said database system includes information regarding the pre-
determined satellite selected from the group consisting of the
satellite position data, coverage region data, contour bound-
ary data, transponder frequency data, signal polarization data,
symbol rate data, video program identification (PID) data,
audio program 1dentification (PID) data, electronic program
guide (EPG) data, forward error correction (FEC) data, and
Program Clock Reference PID (PCR-PID) data.

16. The vehicle information system of claim 13, wherein
said database system includes the contour boundary data
regarding the predetermined satellite.

17. The vehicle mformation system of claim 1, wherein
said preselected signal strength of said contour boundary data
1s —48 dBW.

18. The vehicle information system of claim 1, further
comprising a down-conversion system for converting the
viewing content provided by said universal recerver system
into converted viewing content having an intermediate fre-
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quency, said down-conversion system providing the con-
verted viewing content to said universal receiver system for
processing 1nto the selected viewing content.

19. The vehicle mnformation system of claim 18, wherein
said down-conversion system converts the viewing content
into the converted viewing content 1n response to interface
control data provided by said information system controller
based upon said comparison of said position of the vehicle
information system with said coverage region data for the
predetermined satellite.

20. The vehicle information system of claim 19, wherein
said information system controller provides said interface
control data to said down-conversion system as the vehicle
information system approaches a coverage region associated
with the predetermined satellite.

21. The vehicle mnformation system of claim 1, wherein
said universal receiver system provides the selected viewing
content to a distribution system.

22. The vehicle information system of claim 1, wherein the
vehicle information system 1s disposed aboard a vehicle.

23. A vehicle information system for installation aboard a
passenger vehicle and for presenting selected viewing content
provided via a predetermined satellite, comprising:

a vehicle position system for providing a vehicle position
of the vehicle:

a multi-regional antenna system for recerving viewing con-
tent from the predetermined satellite 1 response to
antenna status and control data and having an antenna
steering system for directing said multi-regional antenna
system toward the predetermined satellite 1n response to
antenna positioning data, said multi-regional antenna
system including at least one hemispherical lens that
focuses mcoming satellite signals comprising the view-
ing content, a feedstick system that travels over an exte-
rior surtace of said at least one hemispherical lens, and at
least one sensor that collects the satellite signals focused
by said at least one hemispherical lens;

an antenna control system for providing said antenna posi-
tioning data based upon a comparison of said vehicle
position with a position of the predetermined satellite;

a down-conversion system for converting the viewing con-
tent provided by said universal receiver system into con-
verted viewing content having an intermediate Ire-
quency 1n response to mterface control data;

a universal recerver system for recerving the converted
viewing content from said down-conversion system and
processing the converted viewing content to provide the
selected viewing content 1n response to receiver con-
figuration data;

a distribution system for distributing the selected viewing
content throughout the vehicle information system;

a passenger interface for presenting the selected viewing
content distributed via the distribution system; and

an 1information system controller for providing said
antenna status and control data and said receiver con-
figuration data and having a database system for storing
contour boundary data regarding the predetermined sat-
cllite based upon a preselected signal strength, said
antenna status and control data and said receiver con-
figuration data each being based upon a comparison of
said vehicle position with the contour boundary data for
the predetermined satellite.

24. The vehicle information system of claim 23, wherein
the vehicle information system 1s disposed aboard an air-
plane.
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25. The vehicle mformation system of claim 23, wherein
said distribution system comprises a wired distribution sys-
tem.

26. The vehicle mformation system of claim 235, wherein
said wired distribution system supports wired communica-
tions having a protocol type selected from the group of pro-
tocol standards consisting of FEthernet, Fast Ethernet, and
(Gigabit Ethernet.

27. The vehicle mnformation system of claim 23, wherein
said distribution system comprises a wireless distribution
system.

28. The vehicle information system of claim 27, wherein
said wireless distribution system supports wireless commu-
nications having a protocol type selected from the group of
protocol standards consisting of Bluetooth, wireless fidelity
(Wi-F1), Ultra-Wideband (UWB), and IEEE 802.11.

29. The vehicle mnformation system of claim 23, wherein
said passenger 1nterface includes at least one video display
system selected from the group consisting of an overhead
cabin display system, a seatback display system, and a hand-
held presentation system.

30. The vehicle information system of claim 23, wherein
said passenger interface includes at least one audio presenta-
tion system selected from the group consisting of an overhead
speaker system, headphones, and a handheld presentation
system.

31. An aircrait, comprising:

a fuselage and a plurality of passengers seat arranged

within the fuselage; and

a vehicle information system for presenting selected view-
ing content provided via a predetermined satellite, said
vehicle information system coupled with said fuselage
and comprising;:

a vehicle position system for providing a vehicle position
of the vehicle;

a multi-regional antenna system for recerving viewing con-
tent from the predetermined satellite 1 response to
antenna status and control data and having an antenna
steering system for directing said multi-regional antenna
system toward the predetermined satellite 1n response to
antenna positioning data, said multi-regional antenna
system including at least one hemispherical lens that
focuses incoming satellite signals comprising the view-
ing content, a feedstick system that travels over an exte-
rior surface of said at least one hemispherical lens, and at
least one sensor that collects the satellite signals focused
by said at least one hemispherical lens;

an antenna control system for providing said antenna posi-
tioning data based upon a comparison of said vehicle
position with a position of the predetermined satellite;

a down-conversion system for converting the viewing con-
tent provided by said universal receiver system into con-
verted viewing content having an intermediate 1ire-
quency 1n response to interface control data;

a universal receiver system for recewving the converted
viewing content from said down-conversion system and
processing the converted viewing content to provide the
selected viewing content 1n response to receiver con-
figuration data;

a passenger interface for presenting the selected viewing
content distributed via a distribution system; and

an 1nformation system controller for providing said
antenna status and control data and said receiver con-
figuration data and having a database system for storing
contour boundary data regarding the predetermined sat-
cllite based upon a preselected signal strength, said
antenna status and control data and said receiver con-
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figuration data each being based upon a comparison of
said vehicle position with the contour boundary data for
the predetermined satellite.

32. A method for presenting selected viewing content pro-

5 vided via a predetermined satellite, comprising:
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providing a vehicle information system having a multi-
regional antenna system and a universal recerver system,
said multi-regional antenna system including at least
one hemispherical lens that focuses 1ncoming satellite
signals comprising the viewing content, a feedstick sys-
tem that travels over an exterior surface of said at least
one hemispherical lens, and at least one sensor that
collects the satellite signals focused by said at least one
hemispherical lens;

calibrating said multi-regional antenna system by sam-

pling the viewing content received from the predeter-
mined satellite at a plurality of different orientations of
said multi-regional antenna system:;

determining a position of said vehicle information system:;

comparing said position of said vehicle information system

with a position of the predetermined satellite to provide
antenna positioning data;

comparing said position of said vehicle information system

with contour boundary data for the predetermined satel-
lite based upon a preselected signal strength to provide
antenna status and control data and receiver configura-
tion data;

directing said multi-regional antenna system toward the

predetermined satellite in response to said antenna posi-
tioning data;
configuring said multi-regional antenna system to receive
viewing content from the predetermined satellite in
response to said antenna status and control data;

configuring said universal recetver system to process the
received viewing content in response to said receiver
coniliguration data;

recerving the viewing content via said multi-regional

antenna system;

processing the received viewing content via said universal

receiver system; and

providing the selected viewing content for presentation.

33. The method of claim 32, wherein said directing said
multi-regional antenna system comprises directing said
multi-regional antenna system as said multi-regional antenna
system approaches a contour boundary associated with the
predetermined satellite.

34. The method of claim 32, wherein said configuring said
multi-regional antenna system includes configuring said
multi-regional antenna system to recerve the viewing content
with at least one predetermined reception characteristic.

35. The method of claim 34, wherein said configuring said
multi-regional antenna system includes configuring said
multi-regional antenna system to recerve the viewing content
with said at least one predetermined reception characteristic
being selected from the group consisting of a signal frequency
range and a signal polarization.

36. The method of claim 32, wherein said positioning said
multi-regional antenna system includes continuously provid-
ing said antenna positioning data to said multi-regional
antenna system and continuously positioning said multi-re-
gional antenna system.

377. The method of claim 32, wherein said positioning said
multi-regional antenna system 1ncludes providing said
antenna positioning data to said multi-regional antenna sys-
tem as said multi-regional antenna system approaches a con-
tour boundary associated with the predetermined satellite.
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38. The method of claim 32, wherein said positioning said
multi-regional antenna system includes maintaining a point-
ing accuracy of said multi-regional antenna system via a
predictive algorithm.

39. The method of claim 38, wherein said maintaining said
pointing accuracy of said multi-regional antenna system
includes maintaiming said pointing accuracy ol said multi-
regional antenna system via a second-order predictive algo-
rithm for directing said multi-regional antenna system toward
the predetermined satellite based upon rate of position change
data when said multi-regional antenna system experiences a
high rate of turn.

40. The method of claim 32, wherein said configuring said
universal recetver system includes configuring said universal
receiver system to process the received viewing content as
said umiversal recerver system approaches a contour bound-
ary associated with the predetermined satellite.

41. The method of claim 32, further comprising converting
the recerved viewing content into converted viewing content
having an intermediate frequency and providing the con-
verted viewing content to said universal receiver system for
processing 1nto the selected viewing content.

42. The method of claim 41, wherein said converting the
received viewing content includes converting the received

viewing content in response to said antenna status and control
data.
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43. The method of claim 32, further comprising distribut-
ing the selected viewing content to at least one passenger

interface.

44. The method of claim 32, wherein said providing said
multi-regional antenna system and said universal receiver
system 1ncludes disposing said multi-regional antenna sys-
tem and said universal recetver system aboard a vehicle.

45. The method of claim 32, wherein said calibrating said
multi-regional antenna system comprises automatically cali-
brating said multi-regional antenna system.

46. The method of claim 32, wherein said calibrating said
multi-regional antenna system includes sampling the viewing,
content at three different orientations of said multi-regional
antenna system.

4'7. The method of claim 32, wherein said calibrating said
multi-regional antenna system includes sampling the viewing,

content at said different orientations, which are separated by
an angular displacement at least ninety degrees.

48. The method of claim 32, wherein said calibrating said
multi-regional antenna system includes measuring a signal
strength of the viewing content at each of said orientations of
said multi-regional antenna system.
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